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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  an  act 
of  Congress,  approved  on  the  3d  of  March  of  that  yeai*.  An  account  of 
this  preparation,  its  details,  the  values  of  the  cojistants  adopted,  and  the 
means  employed  in  various  parts  of  the  work  to  secure  additional  accu- 
racy, or  greater  convenience,  will  be  found  in  the  Prefece  and  Appendix 
of  the  first  volume,  for  the  year  1855.  The  form  and  arrangement  of  the 
Ephemeris,  and  the  plan  for  prosecuting  the  work,  then  devised  and 
adopted  by  Lieut.  Charles  Henry  Davis,  the  Superintendent,  with  the 
co-operation  of  Prof  Benjamin  Peirce,  have  been  retained,  with  slight 
modification,  in  the  succeeding  volumes. 

The  contents  of  the  volume  for  the  year  1860  are  the  same,  generally, 
as  those  of  the  preceding  years.  The  articles  "  On  the  Construction  of  the 
Ephemeris^''  and  "  On  the  Arrangement  and  Use  of  the  Tables^''  show  the 
few  changes  that  have  been  made.  An  Asteroid  Supplement  to  this 
volume,  containing  Elements  and  Ephemerides  of  the  Asteroids  for  the 
year  1859,  will  be  published  in  time  to  meet  the  wants  of  astronomers 
fox  that  year. 

JOSEPH  WINLOCK, 
Prof.  Math*,  U.  S.  Navy,  SuperintefidetU. 
Cambridge,  1858 
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Page  255,  line  first,  R.  A.  for  March,  for  ?•»•  6"-,  road  !•»•  6™-. 
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ALMANAC  FOR    1859. 

Page  316,  line  Beventeenth,  colamn  «  Piscium^  for  0^-  55'"-,  road  0*>-  45*^. 
"     329,  Hor.  Par.  for  December  30^.5,  for  54'  21  ".2,  read  54'  26".2. 

"     388,  389,  Longitude  of  Mercury,  the  precession  from  the  beginning  of  the  year  has  been  omitted. 
*'     389,  Longitude  of  Mars,  the  nutation  has  been  omitted. 


ALMANAC    FOR    1860. 

Page  121,  Phases  of  the  Moon,  First  Quarter,  for  24^  IS**-  19»-.7,  read  24^-  n**-  40'»-.3. 
"     302,  date  Aug.  6,  column  Apparent  Decl.  for  Apparent  Noon,  for  58".6,  read  54".6. 
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CHRONOLOGICAL    ERAS    AND    CYCLES. 


CHRONOLOGICAL    ERAS. 


THE  TEAR  I86O9  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  84TH  AND  THE  BEGINKING 
OF  THE  85TH  TEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS  TO 

The  year  6573  of  the  Julian  Period ; 

«         7368  -  69  of  the  Byzantine  era ; 
"         5620  -  21  of  the  Jewish  era ; 

**         2613  since  the  foundation  of  Rome,  according  to  Varro ; 

"         2607  since  the  begiifhing  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ ; 
"         2636  of  the  Olympiads,  or  the  fourth  year  of  the  659th  Olympiad,  commencing  in 
July,  1857,  if  we  fix  the  era  of  the  Olympiads  at  775 1^  years  before  Christ,  or  • 
near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ;    * 
'^         2172  of  the  Grecian  era,  or  the  era  of  the  SeleuddaB ; 
"         1576  of  the  era  of  Diocletian. 
The  year  1277  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  20th  of 
July,  1860. 

The  first  day  of  January  of  the  year  1860  is  the  2,400,411th  day  since  the  commencement 
of  the  Julian  Period. 
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19  24  51.50 

Fri. 
Sat 
Sm. 

13 
14 
15 

19  37  35.46 
19  41  54.41 
19  46  12.73 

10.802 
10.776 
10.750 

21  33  51.8 
21  23  36.5 
21  12  56.4 

25.12 
26.16 
27.18 

8  47.41 

9  9.80 
9  31.56 

0.945 
0.919 
0.893 

19  28  48.05 
19  82  44.61 
19  86  41.17 

Mon. 
Tues. 
Wed. 

16 

17 
18 

19  50  30.40 
19  54  47.41 
19  59    3.73 

10.723 
10.695 
10.666 

21     1  51.7 
20  50  22.9 
20  38  30.4 

28.19 
29.19 
80.18 

9  52.67 
10  13.12 
10  32.89 

0.865 
0.887 
0.808 

19  40  37.73 
19  44  34.29 
19  48  30.84 

Thur. 

Fri. 

Sat. 

19 
20 
21 

20    3  19.34 
20    7  34.24 
20  11  48.40 

10.636 
10.605 
10.574 

20  26  14.3 
20  13  34.9 
20    0  32.7 

81.16 
82.12 
88.06 

10  51.94 

11  10.28 
11  27.88 

0.779 
0.749 
0.718 

19  62  27.40 

19  56  23.96 

20  0  20.52 

Mon. 
Tues. 

22 
23 
24 

20  16     1.80 
20  20  14.43 
20  24  26.28 

10.542 
10.510 
10.477 

19  47    8.2 
19  33  21.5 
19  19  13.1 

83.99 
84.90 
85.79 

11  44.73 

12  0.80 
12  16.09 

0.685 
0.652 
0.619 

20    4  17.07 
20    8  13.63 
20  12  10.19 

Wed. 
Thur. 
Fri. 

25 
26 
27 

20  28  37.32 
20  32  47.55 
20  36  56.97 

10.443 
10.409 
10.875 

19    4  43.4 
18  49  52.7 
18  34  41.5 

86.67 
87.64 
88.89 

12  30.57 
12  44.25 
12  57.11 

0.586 
0.552 
0.518 

20  16    6.75 
20  20    3.30 
20  23  59.86 

Sat 

Sun. 

Mon. 

1  Tues. 

28 
29 
SO 
31 

20  41     5.56 
20  45  13.32 
20  49  20.24 
20  53  ^.31 

10.341 
10.306 
10.271 
10.285 

18  19  10.2 
18     3  19.8 
17  47     9.1 
17  30  89.9 

89.21 
40.02 
40.82 
41.60 

13    9.14 
13  20.35 
13  30.71 
13  40.23 

0.483 
0.448 
0.413 
0.878 

20  27  56.42 
20  31  52.97 
20  35  49.53 
20  39  46.08 

i  Wed. 

32 

20  57  31.54 

10.200 

S.  17  13  52.2 

42.36 

13  48.90 

0.848 

20  43  42.64 

K 

OTS.  —  The  Semidlam 

0torforHe 

•n  Noon  may  be  Msnmed  the  i 

Mine  as  tlut  for  Apparent 

Noon. 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

1 

1 

1 
2 
3 

1 
1 

1 

LogBrithm 

of  the 

BadioB  Veetor 

of  the 

Earth. 

DUE.  for 
Ihoar. 

Mew  Time 

of 
aideiwlOh. 

Zyw  LONGITDDI. 

Diff.  for 
Ihour. 

I 

1' 

1 
2 
3 

280  22  12.7 

281  23  22.4 

282  24  31.8 

21  59.7 

23  9.2 

24  18.4 

152.91 
162.90 

152.88 

-M).42 
0.46 
0.48 

9.9926533 
.9926512 
.9926516 

1.4 
0.4 
0.7 

h.     m.      8. 

5  17  38.47 
5  13  42.56 
5    9  46.65 

4 
5 
6 

4 
5 
6 

283  25  40.8 

284  26  49.4 

285  27  57.8 

25  27.2 

26  35.6 

27  43.9 

152.87 
152.85 
162.84 

0.48 
0.44 
0.37 

.9926544 
.9926598 
.9926681 

1.7 
2.9 
4.1 

5     5  50.73 
5     1  54.81 
4  57  58.90 

7 
8 
9 

7 
8 
9 

286  29    5.9 

287  30  13.8 

288  31  21.4 

28  51.8 

29  59.5 
31     6.9 

152.88 
152.82 
152.81 

0.29 

0.17 

-1-0.05 

.9926793 
.9926933 
.9927101 

6.8 
6.5 
7.7 

4  54    2.99 
4  50     7.08 
4  46  11.16 

10 
11 
12 

10 
11 
12 

289  32  28.7 

290  33  35.8 

291  34  42.7 

32  14.0 

33  21.0 

34  27.7 

152.80 
152.79 
152.78 

—0.08 
0.21 
0.32 

.9927297 
.9927521 
.9927772 

8.7 

9.8 

11.0 

4  42  15.25 
4  38   19.34 
4  34  23.43 

13 
14 
15 

13 
14 
15 

292  35  49.4 

293  36  56.0 

294  38    2.3 

35  34.2 

36  40.6 

37  46.7 

152.78 
152.77 
152.76 

0.42 
0.51 
0.57 

.9928049 
.9928351 
.9928677 

12.0 
13.0 
14.0 

4  30  27.^ 
4  26  31.61 
4  22  35.69 

16 
17 
18 

16 
17 
18 

295  39    8.4 

296  40  14.3 

297  41  19.9 

38  52.7 

39  58.4 
41     3.8 

152.75 
152.74 
152.72 

0.59 
0.59 
0.57 

.9929026 
.9929396 
.9929786 

15.0 
16.9 
16.6 

4  18  39.78 
4  14  43.87 
4  10  47.96 

J9 
20 
21 

19 
20 
21 

298  42  25.1 

299  43  29.8 

300  44  34.0 

42  8.8 

43  13.3 

44  17.4 

162.71 
152.69 
152.66 

0.52 
0.43 
0.33 

.9930195 
.9930620 
.9931060 

17.8 
18.0 
18.7 

4    6  52.05 
4    2  56.13 
3  59    0.22 

22 
23 
24 

22 
23 
24 

301  45  37.5 

302  46  40.3 

303  47  42.3 

45  20.7 

46  23.3 

47  25.1 

152.68 
152.60 
152.56 

0.20 
—0.06 
-4-0.08 

.9931515 
.9931986 
.9932472 

19.8 
19.9 
20.6 

3  55    4.31 
3  51     8.40 
3  47  12.49 

25 
26 
27 

25 
26 
27 

304  48  43.3 

305  49  43.3 

306  50  42.3 

48  26.0 

49  25.9 

50  24.7 

152.62 
152.48 
162.48 

0.21 
0.34 
0.44 

.9932974 
.9933492 
.9934025 

21.8 
21.9 
22.6 

3  43  16.57 
3  39  20.66 
8  35  24.75 

28 
29 
30 
31 

28 
29 
30 
31 

307  51  40.0 

308  52  36.4 

309  53  31.5 

310  54  25.2 

51  22.2 

52  18.4 

53  13.4 

54  7.0 

152.88 
162.32 
152.27 
152.21 

0.53 
0.59 
0.61 
0.61 

.9934573 
.9935139 
.9935724 
.9936328 

23.8 
24.0 
24.8 
25.6 

3  31  28.84. 
3  27  32.93 
3  23  37.02 
3  19  41.11 

32 

32 

311  55  17.6 

54  59.2 

152.15 

+0.58 

9.9936953 

26.5 

3  15  45.20 

Hon.— ».oomq 

fthAdate,  X' 

bo  the  nuan  eqoii 

loxof  Jan 

.<M. 

i 

IV. 


JANUARY,    1860. 


GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

1 

nuMTDTAimttm. 

UORIZONTAL  PABALLAX. 

MERIDIAN  PASSAGE. 

t 
1 

AGE. 

1 

Noon. 

Wdnl^t 

Noon. 

Difilfor 
Ihonr. 

Midnight. 

Diff.for 
Ihoar. 

Diff.for 
Ihoar. 

15     1.0 

15    5.9 

55     6.5 

+1.88 

55  18.3 

+1.59 

h.     m. 

6     1.7 

m. 
1.74 

d. 

8.4 

2 

15  11.5 

15  17.6 

55  38.5 

1.77 

56    0.8 

1.94 

6  45.3 

1.89 

9.4, 

3 

15  24.2 

15  31.2 

56  25.0 

2.09 

56  50.8 

2.21 

7  32.8 

2.07 

10.4 

4 

15  38.5 

15  46.1 

57  17.9 

2.29 

57  45.6 

2.38 

8  25.1 

2.29 

11.4 

5 

15  53.7 

16     1.2 

58  13.5 

2.82 

58  41.0 

2.36 

9  22.5 

2.49 

12.4 

6 

16    8.3 

16  15.0 

59     7.3 

2.13 

59  32.0 

1.96 

10  24.2 

2.62 

13.4 

7 

16  21.1 

16  26.3 

59  54.2 

1.73 

60  13.4 

1.46 

11  27.9 

2.65 

14.4 

8 

16  30.6 

16  33.8 

60  29.1 

1.15 

60  40.9 

0.81 

12  30.6 

2.56 

15.4 

9 

16  85.9 

16  36.7 

60  48.4 

+0.45 

60  51.6 

+0.08 

13  30.1 

2.40 

16.4 

10 

16  36.4 

16  35.0 

60  50.4 

-0.28 

60  45.1 

-0.61 

14  25.6 

2.23 

17.4 

11 

16  32.5 

16  29.0 

60  35.9 

0.91 

60  23.3 

1.18 

15  17.6 

2.11 

18.4 

12 

16  24.8 

16  19.9 

60    7.7 

1.40 

59  49.7 

1.58 

16    7.2 

2.04 

19.4 

13 

16  14.5 

16    8.7 

59  29.9 

1.71 

59     8.8 

1.79 

16  55.7 

2.02 

20.4 

14 

16    2.7 

15  56.7 

58  46.8 

1.83 

58  24.6 

1.84 

17  44.5 

2.06 

21.4 

15 

15  50.8 

15  44.9 

58    2.7 

1.82 

57  41.3 

1.77 

18  34.5 

2.12 

22.4 

16 

15  39.2 

15  83.7 

57  20.3 

1.71 

57    0.1 

1.64 

19  26.2 

2.20 

23.4 

17 

15  28.5 

15  23.6 

56  40.9 

1.56 

56  22.8 

1.47 

20  19.6 

2.25 

24.4 

18 

15  18.9 

15  14.5 

56     5.7 

1.38 

55  49.7 

1.29 

21  13.9 

2.26 

25.4 

19 

15  10.5 

15    6.7 

55  34.8 

1.20 

55  21.0 

1.11 

22    7.7 

2.21 

26.4 

20 

15    3.2 

15  ao 

55    8.2 

1.02 

54  56.5 

0.94 

22  59.8 

2.11 

27.4 

21 

14  57.1 

14  54.4 

54  45.7 

0.85 

54  35.9 

0.77 

23  49.0 

1.99 

28.4 

22 

14  52. 1 

14  50.0 

54  27.2 

0.69 

54  19.5 

0.60 

6 

29.4 

23 

14  48.2 

14  46.7 

54  12.9 

0.51 

54    7.5 

0.41 

0  35.2 

1.86 

0.5 

24 

14  45.5 

14  44.7 

54    3.2 

0.30 

54    0.3 

-0.19 

1  18.5 

1.75 

1.5 

25 

14  44.8 

14  44.4 

53  58.8 

-0.07 

53  58.9 

+0.07 

1  59.5 

1.68 

2.5 

26 

14  44.9 

14  45.8 

54    0.6 

+0.22 

54    4.2 

0.38 

2  39.2 

.1.64 

3.5 

27 

14  47.3 

14  49.4 

54    9.8 

0.56 

54  17.4 

0.74 

3  18.4 

1.64 

4.5 

28 

14  52.0 

14  55.3 

54  27.1 

0.91 

54  39.1 

1.09 

3  58.3 

1.69 

5.5 

29 

14  59.2 

15    3.7 

54  53.3 

1.28 

55    9.8 

1.47 

4  39.9 

1.79 

6.5 

30 

15    8.8 

15  14.6 

55  28.6 

1.66 

55  49.7 

1.85 

5  24.5 

1.94 

7.5 

31 

15  20.9 

15  27.8 

56  13.0 

2.02 

56  38.3 

2.18 

6  13.1 

2.12 

8.5 

32 

15  35.1 

15  42.8 

57     5.2 

+2.31 

57  33.4 

+2.40 

7     6.4 

2.32 

9.5 

^^ 

6 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Bight  A^oension. 

Dlff. 
forlm. 

Declination. 

I™. 

for  1  m. 

Boor. 

Bight  AJoenaion. 

IMff. 
forlm. 

Declination. 

DHL     1 
Ibrlm. 

SUNDAY  1. 

TUESDAY  3. 

1 

h     m.    8. 

0. 

O        f        II 

u 

h.    m.    8. 

8. 

O        1         II 

If 

0 

0  33     1.59 

1.84S9 

N.  8  28    7.3 

WM6 

0 

2    7  13.69 

9.1110 

N.18  25    2.3 

11.168 

1 

0  34  52.32 

1.847a 

8  41  24.9 

18.984 

I 

2    9  20.56 

9.1188 

18  36    9.3 

11.019 

2 

0  36  43.26 

1.8910 

8  54  41.3 

16.969 

2 

2  11  27.88 

9.1957 

18  47  11.8 

114)04  j 

3 

0  38  34.43 

1.8M9 

9    7  56.3 

16.238 

3 

2  13  35.64 

2.1331 

18  58    9.8 

10.998  < 

4 

0  40  25.84 

1.8069 

9  21    9.9 

16.218 

4 

2  15  43.85 

2.1406 

19    9    3.2 

10.850 

5 

0  42  17.49 

1.8629 

9  34  22.0 

13.188 

5 

2  17  52.52 

9.1489 

19  19  51.8 

10.770 

6 

0  44    9.39 

18870 

9  47  32.5 

16.109 

6 

2  20     1.64 

9.1668 

19  30  35.6 

10.089  1 

7 

0  46     1.53 

1.8713 

10    0  41.5 

16.186 

7 

2  22  11.22 

2.1086 

19  41  14.5 

10.007  . 

8 

0  47  53.93 

1.8795 

10  13  48.8 

lt.108 

6 

2  24  21.26 

9.1718 

19  51  48.4 

10.698  ' 

9 

0  49  46.59 

1.8709 

10  26  54.5 

164)80 

9 

2  26  31.77 

2.1791 

20    2  17.3 

10.488 

10 

0  51  39.52 

1.8844 

10  39  58.4 

164)90 

10 

2  28  42.75 

9.1809 

20  12  41.0 

10.661 

11 

0  53  32.71 

1.8S89 

10  53    0.5 

164)90 

11 

2  30  54.20 

9.1947 

20  22  59.5 

10.968 

12 

0  55  26.18 

1.9936 

11     6    0.8 

n.989 

12 

2  33    6.12 

2.9095 

20  33  12.5 

10.173  1 

13 

0  57  19.93 

1.808-2 

11  18  59.2 

194)56 

13 

2  35  18.50 

9.9104 

20  43  20.1 

104)61 

14 

0  59  13.96 

1J080 

11  31  55.7 

19.994 

14 

2  37  31.35 

9.9188 

20  53  22.2 

0.986 

15 

1     1     8.28 

1.9D78 

11  44  50.1 

19.890 

15 

2  39  44.68 

9.9969 

21     3  18.7 

0.806  ! 

16 

1     3    2.89 

1.9171 

11  57  42.5 

19.899 

16 

2  41  58.50 

9.9849 

21  13    9.5 

0.797  j 

17 

I    4  57.80 

lJ>n8 

12  10  32.7 

19.619 

17 

2  44  12.80 

9.9494 

21  22  54.5 

9.700  1 

18 

1     6  53.02 

I.9>29 

12  23  20.8 

19.782 

18 

2  46  27.59 

2.9505 

21  32  33.5 

0.001  1 

19 

1     8  48.55 

1.9980 

12  36    6.6 

12.744 

19 

2  48  42.86 

2.9586 

21  42    6.5 

0.900  ! 

20 

1  10  44.39 

1.9339 

12  48  50.1 

19.709 

20 

2  50  58.62 

9.W87 

21  51  33.5 

tJ97  1 

21 

1  12  40.54 

1.9880 

13     1  31.2 

19.064 

21 

2  53  14.87 

9.9749 

22    0  54.2 

9.*298  ' 

22 

1  14  37.02 

1JM40 

13  14    0.8 

19.6-23 

22 

2  55  31.62 

9.9881 

22  10    8.7 

0.188 

23 

1  16  33.83 
M( 

1.9406 

)NDA1 

N.13  26  46.0 
f  2. 

19.561 

23 

2  57  48.85 
WED] 

9.9918 

t«!SD 

N.22  19  16.9 
AY  4. 

9.061 

! 

0 

1  18  30.97 

1.0561 

N.13  39  19.5 

19.687 

0 

3    0    6.58 

9.9999 

N.22  28  18.7 

84179 

1 

1  20  28.44 

1.9008 

13  51  50.5 

19.494 

1 

8    2  24.79 

9Jon 

22  37  13.7 

8.009 

2 

1  22  26.26 

1.9665 

14    4  18.8 

19.449 

2 

3    4  43.50 

9.3150 

22  46    2.1 

8.749 

3 

1  24  24.42 

1.9723 

14  16  44.4 

19409 

3 

3    7    2.70 

9.6941 

22  54  43.6 

8496 

4 

1  26  22.94 

1.9783 

14  29    7.1 

19.665 

4 

3    9  22.39 

9.83^14 

23    3  18.3 

B.990I 

5 

1  28  21.81 

1.9641 

14  41  27.0 

19.607 

5 

3  11  42.58 

9.9406 

23  11  46.0 

6400 

6 

1  30  21.04 

1.9901 

14  53  43.9 

19.997 

6 

3  14    3.26 

94M88 

23  20    6.7 

8.984 

7 

1  32  20.63 

I4»SS 

15    5  57.8 

19.906 

7 

3  16  24.43 

2.3970 

23  28  20.2 

8.104 

8 

1  34  20.59 

94N»5 

15  18    8.6 

19.194 

8 

3  18  46.10 

9.3053 

23  36  26.4 

84>49 

9 

1  36  20.92 

94)066 

15  30  16.3 

19.109 

9 

3  21     8.26 

9.8785 

23  44  25.2 

7.918  ; 

10 

1  38  21.64 

10161 

15  42  20.8 

194M7 

10 

3  23  30.91 

9.8817 

23  52  16.5 

7.799 

11 

I  40  22.74 

9.0916 

15  54  21.0 

114)91 

11 

3  25  54.05 

9.3808 

24    0    0.2 

74»5 

12 

1  42  24.22 

9^280 

16    6  19.7 

1I4»4 

12 

3  28  17.68 

9^079 

24    7  36.3 

74»6| 

13 

I  44  26.09 

9.0345 

16  18  14.0 

11.876 

13 

3  30  41.80 

94060 

24  15    4.5 

7.409  1 

14 

1  46  28.36 

9UMI1 

16  30     4.8 

11.817 

14 

3  33    6.40 

24141 

24  22  24.9 

7.973  1 

15 

1  48  31.03 

9.0478 

16  41  52.0 

11.797 

15 

3  35  31.49 
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4  49    4.9 

18.090 

6 

13  44  96.37 

9.11-25 

16  91  18.6 

19.668 

6 

19    4    9.89 

9.1U0 

4  58    4.9 

15.970 

6 

13  46  36.80 

9.1150 

16  33  66.7 

19.871 

7 

19    6  16.88 

9.1175 

5  14     1.7 

15.flr 

7 

13  48  47.38 

9.1118 

16  46  97.0 

19.478 

8 

19    8  93.93 

9.1171 

5  99  66.6 

15.805 

8 

13  50  68.11 

9.1803 

16  58  69.4 

13J74 

9 

19  10  30.95 

9.1M9 

5  45  48.8 

15.841 

9 

13  53    9.00 

9.1838 

17  11  11.9 

19.374 

10 

19  19  37.95 

9.1]t7 

6     1  38.3 

15J0O 

10 

13  55  90.04 

9.1854 

17  93  95.3 

19.118 

11 

19  14  44.95 

9.1MB 

6  17  94.9 

15.155 

11 

13  57  31.94 

9.1681 

17  35  39.6 

194ni 

19 

19  16  51.94 

9.11i6 

6  33    8.7 

15.708 

19 

13  69  49.61 

9.1008 

17  47  33.8 

11.068 

13 

19  18  58.93 

9.1115 

6  48  49.5 

15.801 

13 

14     I  54.14 

9.1085 

17  50  98.8 

11.864 

14 

19  91     5.93 

9.11i6 

7    4  97.9 

I5J05 

14 

14    4    6.83 

9.1089 

18  U   17.5 

11.158 

15 

19  93  19.93 

9.1MB 

7  90     1.6 

15.550 

15 

14    6  17.69 

9.1080 

18  22  69.9 

11.654 

16 

19  95  19.95 

9.1171 

7  35  39.8 

18.405 

16 

14    8  29.71 

9.3018 

18  34  36.0 

11JM7 

17 

19  97  96.08 

9.1174 

7  51    0.8 

15.480 

17 

14  10  41.90 

9.9048 

18  46    5.6 

11.488 

18 

19  29  34.03 

9.1118 

8    6  95.5 

18J83 

18 

14  19  54.97 

9.9074 

18  57  28.7 

11.881 

19 

19  31  41.11 

9.1188 

8  91  46.7 

15.594 

19 

14  15    6.80 

9.3108 

19    8  45.3 

11.931 

SO 

19  33  48.93 

9.1M0 

8  37    4.4 

15JM5 

90 

14  17  19.50 

9.9181 

19  19  55.9 

11.111 

21 

19  35  55.38 

9.1195 

8  59  18.6 

15.905 

91 

14  19  32.37 

9.9180 

19  30  58.5 

10.990 

S9 

19  38    9.57 

9.1909 

9    7  39.0 

15.144 

99 

14  91  45.42 

9.9180 

19  41  56.1 

10.886 

S3 

19  40    0.80 

SAT 

9.1910 

[7SDA 

S.  9  99  35.9 
Y   14. 

15U»1 

93 

14  93  58.64 
MO] 

9.9318 

OT)AY 

S.19  69  44.9 
16. 

10.178 

0 

19  49  17.08 

9.1918 

S.  9  37  38.9 

154)11 

0 

14  96  19.04 

9.9947 

S.20    3  97.9 

10.850 

1 

19  44  94.41 

9.1937 

9  59  37.9 

14.951 

1 

14  28  95.61 

9.9976 

30  14    4.0 

i     S 

19  46  31.80 

9.19B7 

10    7  33.0 

14.884 

9 

14  30  39.36 

9.9805 

80  24  33.3 

10.438 

3 

19  48  39.95 

9.1317 

10  99  94.1 

14.811 

3 

14  32  63.98 

9.9885 

90  34  56.6 

10.813 

4 

19  50  46.77 

9.1958 

10  37  11.1 

14.748 

4 

14  36    7.38 

9J9884 

30  45  10.7 

10.105 

'     5 

19  59  64.36 

9.1970 

10  51  53.9 

14.878 

6 

14  37  91.65 

9.3888 

90  65  18.8 

lo^rao 

!     6 

13  55    9.09 

9:198i 

11     6  39.5 

14.807 

6 

14  39  36.09 

9.9493 

81     6  19.8 

9.087 

1     7 

19  57    9.75 

9.1900 

11  91    6.8 

14.585 

7 

14  41  50.71 

9.3451 

31  15  13.6 

9.887 

1     8 

19  59  17.67 

9:1110 

11  35  36.7 

14.462 

8 

14  44    6.61 

9.9480 

31  35    0.3 

9.716 

1     9 

13     1  95.46 

9.I8M 

11  50    9.9 

14487 

9 

14  40  90.48 

9.3500 

31  34  39.5 

0.504 

10 

13    3  33.45 

9.1510 

19    4  93.9 

lAJM 

10 

14  48  35.69 

9JU88 

91  44  11.5 

0.471 

11 

13    5  41.53 

9.IS54 

19  18  39.6 

14.285 

11 

14  50  60.93 

9.3587 

91  63  36.1 

0JI41 

19 

13    7  49.70 

9.1510 

19  39  51.4 

14.151 

19 

14  53    6.49 

3.9805 

92    2  53.2 

0.998 

1  13 

13    9  57.97 

9.1887 

19  46  58.5 

14in8 

13 

14  65  99.08 

9.9038 

32  12    2.9 

oum 

14 

13  19    6.34 

9.14M 

13     1    0.8 

15J08 

14 

14  67  37.90 

9.9653 

92  21     6.0 

8.079 

'  15 

13  14  14.89 

9.1499 

13  14  58.3 

18JI17 

15 

14  69  53.89 

9.9080 

33  29  69.6 

8.848 

1  16 

13  16  93.41 

9.1441 

13  98  50.8 

18.885 

16 

15    9  10.05 

9.9708 

33  38  46.6 

8.119 

I  17 

13  18  39.11 

9.MO0 

13  49  38.4 

18.751 

17 

15    4  26.38 

32  47  35.9 

8.501 

18 

13  90  40.93 

9.1470 

13  66  90.9 

18.867 

18 

16    6  42.88 

3.3784 

93  55  57.4 

6.483 

10 

13  99  49.86 

9.1400 

14    9  68.4 

18.503 

19 

15    8  69.64 

3J791 

33    4  31.3 

BMi 

SO 

13  84  68.93 

%ibao 

14  93  30.7 

18.405 

90 

15  11  16.37 

9JB18 

33  19  37.9 

8.903 

31 

13  37    8.10 

9.1541 

14  36  57.8 

18.407 

91 

15  13  33.36 

9.9645 

33  30  46.3 

Bxno 

1  32 

13  99  17.41 

9.1588 

14  60  19.6 

18JI8 

29 

15  16  60.50 

9.3871 

83  28  45.6 

7.080 

;  93 

13  31  96.85 

9.1585 

15    3  36.0 

18.918 

93 

15  18    7.81 

9.3607 

23  36  38.0 

ijm 

94 

13  33  86.49 

9.1807 

S.15  16  47.0 

13.m 

94 

15  90  25.27 

9.3039 

S.23  44  22.4 

7.875 

10 
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IX. 


GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMwsion. 

Biff, 
forlm. 

DUL 
forlm. 

1 

Hour. 

Bight  AMeiulon. 

Diff. 
Ibrlm. 

i     I>eollnAtion. 

i 

DIff. 
forlm. 

1               1 

TUESDAY   17. 

THURSDAY   19. 

- 

h.    m.    8. 

8. 

O        i        II 

II 

h.    m.    8.        j 

8. 

O          f          H 

II 

0 

15  20  25.27 

3.9933 

S.23  44  22.4 

7.675 

0 

17  12  21.47 

3.3431 

S.27  10  17.4 

0.796 

1 

15  22  42.89 

9.2850 

23  51  58.8 

7.M0 

1 

17  14  42.03 

3.8433 

27  11    0.9 

0.653 

2 

16  25    0.67 

9.9975 

23  59  27.2 

7.406 

2 

17  17    2.53 

9.3411 

27  11  35.6 

0.806 

3 

15  27  18.59 

3.9999 

24     6  47.5 

7.«71 

3 

17  19  22.96 

9.3309 

27  12     1.6 

0.860 

4 

15  29  36.66 

3.a(»4 

24  13  59.7 

7.135 

4 

17  21  43.32 

3.3887 

27  12  18.8 

0.914 

5 

15  31  54.88 

9J)048 

24  21     3.7 

6.999 

5 

17  24    3.61 

9JI374 

27  12  27.3 

0.068  1 

6 

15  34  13.24 

9.8079 

24  27  59.6 

6.862 

6 

17  26  23.81 

3.8860 

27  12  27.0 

0.078 

7 

15  36  31.74 

9.3095 

24  34  47.2 

6.795 

7 

17  28  43.92 

3.8344 

27  12  18.0 

0.333 

8 

15  38  50.38 

9.3118 

24  41  26.6 

6.667 

8 

17  31     3.94 

9.3398 

27  12    0.3 

0.868 

9 

15  41     9.15 

9.3138 

24  47  57.6 

6.447 

9 

17  33  23.86 

3.3319 

27  11  33.9 

0.513 

10 

15  43  28.04 

9.3160 

24  54  20.3 

6Uioe 

10 

17  35  43.68 

SJk994 

27  10  58.9 

0.6S6 

1  ^^ 

15  45  47.07 

3.3161 

25    0  34.6 

6.168 

11 

17  38    3.39 

3.3376 

27  10  15.2 

0.800 

12 

15  48    6.21 

9.3900 

25    6  40.6 

6.039 

12 

17  40  22.98 

3.3366 

27    9  22.9 

0.944 

1  13 

15  50  25.47 

9.3990 

25  12  38.2 

6.880 

13 

17  42  42.46 

3.3286 

27    8  22.0 

1.067 

1  14 

15  52  44.85 

9.3939 

25  18  27.3 

6.748 

14 

17  45     1.80 

3.3318 

27    7  12.5 

1.280 

1  *^ 

15  55    4.34 

3J358 

25  24    7.9 

5.607 

15 

17  47  21.02 

3.3191 

27    5  54.5 

1.373 

16 

15  57  23.94 

9.3176 

25  29  40.1 

6.465 

16 

17  49  40.09 

34167 

27    4  27.9 

1.514 

1  17 

15  59  43.65 

9.3993 

25  35    3.8 

6.323 

17 

17  61  69.03 

341144 

27    2  52.8 

1.655 

1  18 

16     2    3.45 

93309 

25  40  18.9 

5.180 

18 

17  54  17.82 

34)119 

27     1     9.3 

1.796 

1  1» 

16     4  23.35 

9.3324 

25  45  25.4 

5.087 

19 

17  66  36.46 

3.8008 

26  69  17.4 

1.035 

'  20 

16    6  43.34 

25  50  23.4 

4.894 

20 

17  58  64.04 

3.3097 

26  57  17.1 

2.075 

21 

16     9    3.42 

9.3353 

25  55  12.8 

.  4.761 

21 

18     1  13.26 

341089 

26  55    8.4 

2.314 

22 

16  11  23.58 

9.8367 

25  59  53.5 

4.607 

22 

18    3  31.41 

3.3012 

26  62  51.4 

2.853 

1  23 

16  13  43.82 
WED 

9.3380 

NESD. 

S.26    4  25.6 
AlY    18. 

4.463 

23 

18    5  49.40 
FR 

3.9983 

IDAY 

S.26  60  26.0 
20. 

9.493 

0 

16  16    4.14 

9.3393 

S.26    8  49.0 

4.318 

0 

18    8    7.20 

9.9959 

S.26  47  52.4 

9.680 

I 

16  18  24.53 

9.3403 

26  13    3.7 

4.173 

1 

18  10  24.82 

9.9933 

26  45  10.5 

2.767 

2 

16  20  44.98 

3.3414 

26  17    9.7 

4.038 

2 

18  12  42.26 

9.2891 

26  42  20.4 

3.903 

3 

16  23    5.50 

3.3494 

26  21     7.0 

3.883 

3 

18  14  59.51 

9.9858 

26  39  22.1 

3.089 

4 

16  25  26.07 

3.3433 

26  24  55.5 

3.736 

4 

18  17  16.56 

9.9836 

26  36  15.7 

8.174 

6 

16  27  46.69 

3.3441 

26  28  35.3 

8.590 

5 

18  19  33.42 

9.2793 

26  33     1.2 

3.309 

6 

16  30    7.36 

3JM48 

26  32     6.3 

8.444 

6 

18  21  50.07 

9.3759 

26  29  38.6 

8U44   ' 

7 

16  32  28.07 

2.3454 

26  35  28.5 

8.297 

7 

18  24    6.52 

3.9733 

26  26    8.0 

8.578 

8 

16  34  48.81 

3.3400 

26  38  41.9 

8.150 

8 

18  26  22.75 

9.9688 

26  22  29.4 

8.711    ! 

9 

16  37    9.59 

9JM65 

26  41  46.6 

8.004 

9 

18  28  38.78 

9.2653 

26  18  42.8 

8.843   i 

10 

16  39  30.39 

9.3469 

26  44  42.4 

3.857 

10 

18  30  54.58 

9.9616 

26  14  48.4 

8.979   , 

11 

16  41  51.22 

3.3472 

26  47  29.4 

2.710 

11 

18  33  10.16 

9.9577 

26  10  46.1 

4.103   ! 

12 

16  44  12.06 

9.S174 

26  50    7.6 

9.663 

12 

18  35  25.51 

9.3538 

26    6  36.1 

4.933 

13 

16  46  32.91 

3.3476 

26  52  37.0 

3.416 

13 

18  37  40.62 

9.9499 

26    2  18.3 

4.361 

14 

16  48  53.77 

9.3477 

26  54  57.5 

3.269 

14 

18  39  55.50 

9.2460 

25  57  52.8 

4.489   i 

15 

16  51  14.64 

9.3477 

26  57    9.2 

3.134 

15 

18  42  10.14 

3.3120 

25  63  19.6 

4.617   1 

16 

16  53  35.49 

9.3475 

26  59  12.1 

ijni 

16 

18  44  24.54 

9.3380 

25  48  38.8 

4.744 

17 

16  55  56.34 

9.3473 

27     1     6.2 

1.838 

17 

18  46  38.70 

9.3389 

25  43  60.4 

4.870 

18 

16  58  17.16 

9.3469 

27    2  51.4 

1.631 

18 

18  48  52.61 

9.9998 

25  38  54.4 

4.905 

19 

17    0  37.97 

9.3465 

27    4  27.8 

1.533 

19 

18  51     6.27 

9.9356 

25  33  61.0 

ft.118 

20 

17    2  58.74 

3.8400 

27    5  55.3 

1.386 

20 

18  53  19.68 

9.9213 

25  28  40.2 

5.942 

21 

17    5  19.49 

9.34M 

27    7  14.1 

1.239 

21 

18  55  32.83 

9.2109 

25  23  22.0 

5.365 

22 

17    7  40.19 

9.3447 

27    8  24.0 

1.093 

22 

18  57  45.71 

3.2196 

25  17  56.4 

5.487 

23 

17  10    0.86 

9.3440 

27    9  25.1 

0.945 

23 

18  59  58.33 

3.2063 

25  12  23.6 

bjon 

24 

17  12  21.47 

9.3431 

S.27  10  17.4 

0.798 

24 

19    2  10.60 

3.3037 

S.25    6  43.6 

5.737 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

1 
Bight  AJoeniion. 

Diir. 

farlm. 

INff. 
forlm. 

Hoar. 

Bight  AMsaoiloik. 

DMT. 
forlm. 

1     DecUnatton. 

1 
DIff. 
forlm. 

SAT 

DRDA 

Y  21. 

MONDAY  23. 

h.    m.    1. 

0. 

O       1        1, 

H 

h.    m.    i. 

0. 

O        /        II 

II 

0 

19     2  10.69 

9.9097 

S.25    6  43.6 

5.797 

0 

20  42  24.22 

1.9718 

S.18  31  25.0 

10.070 

1 

19     4  22.78 

2.19t9 

25    0  5C.4 

6.616 

1 

20  44  22.36 

1.9607 

18  21     0.7 

10.448 

2 

19    6  34.59 

9.1940 

24  55    2.1 

6.069 

2 

20  46  20.22 

1.9631 

18  10  32.0 

10.616 

3 

19    8  46.13 

9.1901 

24  49    0.7 

6Mi 

3 

20  48  17.81 

1.9670 

17  59  58.9 

10.686 

4 

19  10  57.40 

9.18SS 

24  42  52.3 

6.198 

4 

20  50  15.13 

14)631 

17  49  21.6 

10.656 

5 

19  13     8.39 

9.1808 

24  36  37.0 

6.314 

5 

20  52  12.18 

1.0486 

17  38  40.2 

10.795 

6 

19  15  19.10 

9.1703 

24  30  14.7 

0.499 

6 

20  54     8.96 

1.0441 

17  27  64.6 

10.708 

7 

19  17  29.53 

9.1714 

24  23  45.6 

0.643 

7 

20  56     5.47 

1.0807 

17  17    5.0 

10.860 

8 

19  19  39.67 

9.1006 

24  17    9.6 

'   0.066 

8 

20  58     1.72 

1.0369 

17    6  11.5 

10.030 

9 

19  21  49.52 

9.1016 

24  10  26.9 

0.708 

9 

20  59  57.70 

1.0800 

16  55  14.0 

10.991 

10 

19  23  59.09 

9,1812 

24     3  37.5 

8.879 

10 

21     1  53.43 

1.9307 

10  44  12.6 

11.066 

1   1^ 

19  26    8.38 

9.1038 

23  56  41.6 

0.98B 

11 

21     3  48.90 

1.9338 

16  33    7.4 

11.118 

12 

19  28  17.37 

9.1474 

23  49  39.1 

ijm 

12 

21     5  44.11 

1.0181 

16  21  58.3 

11.180 

'  13 

19  30  26.07 

9.1498 

23  42  30.0 

7.a05 

13 

21     7  39.07 

1.9IS9 

16  10  45.6 

11.949 

,  14 

19  32  34.48 

9.iarn 

23  35  14.5 

7.819 

14 

21     9  33.78 

1.9008 

15  59  29.2 

11.303 

15 

19  34  42.60 

9.18*28 

23  27  52.6 

7.417 

15 

21  11  28.24 

1-9067 

15  48    9.2 

11.803 

16 

19  30  50.42 

9.15179 

23  20  24.4 

7.893 

16 

21  13  22.46 

1.9016 

15  36  45.7 

11.493 

!   17 

19  38  57.95 

9.1930 

23  12  49.9 

7.097 

17 

21  15  16.43 

1«>76 

15  25  18.6 

11.480 

,  IB 

19  41     5.18 

9.1180 

23     5    9.2 

7.731 

18 

21  17  10.16 

1-8080 

15  13  48.1 

11.987 

19 

19  43  12.11 

9.113! 

22  57  22.3 

7.883 

19 

21  19    3.66 

1*8897 

15    2  14.2 

11.693 

20 

19  45  18.75 

9.1089 

22  49  29.3 

7.034 

20 

21  20  56.92 

1-8866 

14  50  37.0 

11.648 

21 

19  47  25.09 

9.1009 

22  41  30.2 

84)84 

21 

21  22  49.95 

1.8819 

14  38  56.5 

11.703 

1  22 

19  49  31.13 

9.0089 

22  33  25.2 

8.IS3 

22 

21  24  42.75 

1.8761 

14  27  12.6 

11.756 

23 

19  51  30.87 

SU] 

9.0989 

TOAY 

S.22  25  14.2 
22. 

8.933 

23 

21  26  35.32 
TUl 

1.6748 

3SDA1 

S.14  15  25.6 
'  24. 

11.609 

.     0 

19  53  42.32 

94ms 

S.22  16  57.3 

8.8J9 

0 

21  28  27.67 

1.8707 

S.14    3  35.6 

11.600 

1 

19  55  47.47 

9.0888 

22    8  34.6 

8.423 

1 

21  30  19.80 

1.8070 

13  51  42.5 

11.911 

2 

19  57  52.32 

9.0783 

22    0    6.2 

8.631 

2 

21  32  11.71 

1J038 

13  39  46.4 

11.961 

3 

19  59  56.86 

9.073-J 

21  51  32.1 

8.616 

3 

21  34    3.40 

1.8600 

13  27  47.3 

19.010 

4 

20    2    i.n 

94M83 

21  42  52.3 

8.709 

4 

21  35  54.89 

1.8608 

13  15  45.2 

194)58 

5 

20    4     5.06 

94M84 

21  34    7.0 

8.903 

5 

21  37  46.16 

1.6636 

13    3  40.3 

13.105  ' 

6 

20    6    8.72 

9.0064 

21  25  16.1 

8.893 

6 

21  39  37.23 

1.8405 

12  51  32.6 

13.161   ! 

7 

20    8  12.07 

9U)334 

21  16  19.8 

8.981 

7 

21  41  28.10 

1.8403 

12  39  22.1 

19.197 

8 

20  10  15.13 

9.0486 

21     7  18.1 

0.073 

8 

21  43  18.77 

1.6438 

12  27    8.9 

19.343 

0 

20  12  17.89 

9M35 

20  58  11.0 

9.163 

9 

21  45    9.24 

1.8806 

12  14  53.1 

12.386 

10 

20  14  20.35 

9.0888 

20  48  58.7 

9.249 

10 

21  46  59.52 

1.8364 

12    2  34.6 

19.839 

H 

20  16  22.52 

9.0836 

20  39  41.2 

9.836 

11 

21  48  49.61 

).«39 

11  50  13.6 

19.873 

:  12 

20  18  21.39 

9i»3B7 

20  30  18.5 

0.490 

12 

21  50  39.51 

1.8801 

11  37  49.9 

19.413 

13 

20  20  25.97 

9.0938 

20  20  50.7 

9.603 

13 

21  52  29.23 

1.6979 

11  25  23.9 

13.454 

i  14 

20  22  27.25 

9.0189 

20  11  17.9 

9.600 

14 

21  54  18.77 

1.6913 

11  12  55.4 

19.494 

15 

20  24  28.24 

9.0141 

20     1  40.1 

9.6;3 

15 

21  56    8.13 

1.6319 

11     0  24.6 

19.533 

16 

20  26  28.94 

94)003 

19  51  57.3 

9.763 

16 

21  57  57.32 

1.8184 

10  47  51.4 

19.671 

17 

20  28  29.35 

94»45 

19  42    9.7 

9.834 

17 

21  59  46.34 

1.8150 

10  35  16.0 

13.609 

18 

20  30  29.48 

1.90O7 

19  32  17.2 

9.914 

•18 

22     1  35.19 

1.6138 

10  22  38.4 

13j646 

19 

20  32  29.31 

1JD49 

19  22  19.9 

9.998 

19 

22    3  23.88 

1.8109 

10    9  58.6 

19.682 

20 

20  34  28.86 

IJ009 

19  12  18.0 

i04no 

20 

22    5  12.41 

1.8076 

9  57  16.6 

19.717 

21 

20  36  28.13 

].S8a8 

19    2  11.5 

10.147 

21 

22    7    0.78 

]<6060 

9  44  32.6 

1-2.751 

22 

20  38  27.10 

1.9800 

18  52    0.4 

10.938 

22 

22    8  49.01 

1.8095 

9  31  46.5 

19.784 

23 

20  40  25.80 

1.9700 

18  41  44.9 

10.397 

23 

22  10  37.08 

1.6000 

9  18  58.5 

19.817 

24 

20  42  21.22 

ijsniz 

S.18  31  25.0 

10.870 

24 

22  12  25.01 

1.7976 

S.  9    6    8.5 

13.849 
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GEEENWICH  MEAN  TIME. 

n 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATIONS. 

Hour. 

Bight  Afloensloii. 

Diff. 
forlm. 

DecUnatiOD. 

Biff, 
forlm. 

Hour. 

Right  AM0Mion. 

IHS: 
forlm. 

1 

forlm.| 

1 

WEDNESDAY  25. 

FRIDAY 

27. 

1 
1 

h.    m.    1. 

8. 

o      ;       n 

M 

h.    m.    fl. 

B. 

O        J        II 

H             S 

0 

33  13  35.01 

1.7976 

S.  9    6    8.5 

12.849 

0 

33  37    8.61 

1.7180 

N.  1  33  34.0 

13.506 

1 

33  14  13.79 

1.7952 

8  53  16.6 

12.860 

1 

33  38  54.11 

1.7188 

1  47    6.1 

18.583   ' 

3 

33  16    0.44 

1.7929 

8  40  32.9 

12.910 

3 

33  40  39.67 

1.750T 

3    0  38.0 

13.830 

3 

33  17  47.96 

1.7908 

8  27  37.4 

12.940 

3 

33  43  85.38 

1.7807 

3  14    9.7 

18.506 

4 

33  19  35.34 

1.7887 

8  14  30.1 

12.960 

4 

83  44  10.95 

1.1«10 

8  37  41.3 

13.501 

5 

33  31  33.59 

1.7806 

8     1  31.1 

12.997 

5 

83  45  56.69 

1.1680 

3  41  13.3 

IS.5U 

6 

33  33    9.73 

1.7845 

7  48  30.4 

18.021 

6 

33  47  43.50 

1.7641 

8  54  43.1 

13.510 

7 

33  34  56.74 

1.7825 

7  35  38.1 

18.051 

7 

83  49  38.38 

1.7068 

3    8  13.5 

'    13.504 

8 

33  36  43.63 

1.7800 

7  22  34.3 

i3um 

8 

'3351  14.34 

1.76fl 

3  31  43.5 

13.407 

9 

33  38  30.41 

1.7788 

7    9  18.8 

13.103 

9 

33  53    0.38 

1.7681 

3  35  13.1 

13.480 

10 

33  30  17.09 

1.7770 

6  56  11.9 

18.197 

10 

33  54  46.51 

L7686 

3  48  48.3 

13.400 

U 

33  33    3.66 

1.7753 

6  43    3.6 

13.151 

U 

33  56  83.73 

1.7711 

4    3  10.7 

13.471 

13 

33  33  50.13 

1.77.ty 

6  39  53.8 

13.174 

13 

33  58  19.04 

1.77W 

4  15  38.7 

13.461    , 

13 

33  35  36.50 

).77il 

6  16  43.7 

13.196 

13 

0    0    5.45 

1.T744 

4  39    6.0 

13.480 

U 

33  37  32.78 

1.7706 

6    3  30.3 

13.217 

14 

0     1  51.97 

1.7762 

4  43  33.7 

15 

33  39    8.97 

1.7691 

5  50  16.6 

13.938 

15 

0    3  38.59 

1.7780 

4  55  58.6 

13.496   1 

16 

33  40  55.07 

1.76n 

5  37     1.7 

13.258 

16 

0    5  35.33 

1.7800 

5    9  33.8 

13.413   1 

17 

33  43  41.09 

1.766S 

5  33  45.6 

13.278 

17 

0    7  13.19 

1.70i0 

5  33  48.3 

13M 

18 

33  44  37.03 

1.7690 

5  10  38.3 

13.291 

18 

0    8  59.17 

1.7810 

5  36  11.7 

13.385   ! 

19 

33  46  12.90 

1.7639 

4  57    9.9 

13.815 

19 

0  10  46.37 

1.7801 

5  49  34.4 

13Jf70   ' 

30 

83  47  58.70 

1.76-28 

4  43  50.5 

18.832 

30 

0  13  33.50 

1.7883 

6    3  56.1 

13.854  i 

31 

33  49  44.43 

1.7617 

4  30  30.1 

13JM8 

31 

0  14  30.87 

1.7906 

6  16  16.9 

13.837   1 

33 

33  51  30.10 

1.7607 

4  17    8.7 

13.864 

33 

0  16    8.37 

1.70» 

6  39  36.6 

18.390 

33 

33  53  15.71 
THU 

1.7507 

RSDA 

S.  4    3  46.3 
Y  26. 

33 

0  17  56.03 
SAT 

1.7014 
URDA 

N.  6  43  55.3 
Y  28. 

13.309 

0 

33  55     1.36 

1.7987 

S.  3  50  33.1 

13.804 

0 

0  19  43.83 

1.1070 

N.  6  56  13.9 

13.2RI  1 

1 

33  56  46.76 

1.7579 

3  36  59.1 

U.407 

1 

0  21  31.77 

1.8005 

7    9  89.3 

13.964  1 

3 

33  58  33.33 

1.7572 

3  33  34.3 

18.4-20 

3 

0  33  19.88 

1.8039 

7  33  44.6 

13.244   1 

3 

33    0  17.63 

1.7966 

3  10    8.6 

13.433 

3 

0  35    8.15 

1.8090 

7  35  58.6 

13.223   ! 

4 

33    3    3.01 

1.7560 

3  56  43.3 

13.445 

4 

0  36  56.58 

1.8087 

7  49  11.4 

13.201   1 

5 

33    3  48.35 

1.7551 

8  43  15.3 

13.456 

5 

0  38  45.18 

1.8115 

8    3  33.8 

13.119   1 

6 

33    5  33.66 

1.7519 

3  39  47.5 

13.466 

6 

0  30  33.96 

1.8145 

8  15  33.9 

13.156  1 

7 

33    7  18.94 

1.7515 

3  16  19.3 

18.476 

7 

0  33  33.93 

1.8n5 

6  88  41.5 

18.132  1 

8 

33    9    4.30 

1.7613 

3    3  50.3 

18.485 

8 

0  34  13.06 

1.8906 

8  41  48.7 

13.107 

9 

33  10  49.44 

1.7539 

1  49  30.0 

18.493 

9 

0  36     1.38 

1.8888 

8  54  54.4 

13.081   i 

10 

S3  12  34.66 

1.7587 

1  35  51.1 

13.501 

10 

0  37  50.90 

I.89I0 

9    7  58.5 

13.054  , 

11 

33  14  19.88 

1.7536 

I  33  30.6 

13.508 

11 

0  39  40.63 

1.8808 

9  31     1.0 

13.027  ; 

13 

33  16     5.09 

1.7585 

1    8  50.1 

13.514 

13 

0  41  30.54 

1.8837 

9  34     1.8 

12.900  ' 

13 

33  17  50.39 

1.75M 

0  55  19.0 

13.530 

13 

0  43  30.66 

1.8372 

9  47    0.0 

12.091 

14 

33  19  35.50 

1.7535 

0  41  47.7 

13.5M 

14 

0  45  11.00 

1.8407 

9  59  58.3 

12.042 

15 

33  31  30.72 

1.7537 

0  38  16.1 

13.538 

15 

0  47     1.55 

1.0443 

10  13  53.9 

12.912 

16 

33  33     5.95 

1.1589 

0  14  44.3 

13.532 

16 

0  48  53.31 

1.8480 

10  85  47.7 

12.881 

17 

33  34  51.19 

1.7541 

S.  0     1  13.3 

13.585 

17 

0  50  43.31 

10  38  39.6 

12.848 

18 

33  36  36.44 

1.7544 

N.  0  13  19.9 

13.537 

18 

0  53  34.53 

1.8556 

10  51  89.5 

12.815 

19 

33  38  21.73 

1.7549 

0  35  53.8 

13.539 

19 

0  54  35.98 

1.0905 

11     4  17.4 

12.782 

30 

33  30    7.03 

1.7554 

0  39  84.6 

13.540 

30 

0  56  17.67 

1.8885 

11  17    3.3 

12.748 

31 

33  31  53.37 

1.7590 

0  53  57.0 

13.540 

31 

0  58    9.60 

1.0676 

11  89  47.1 

12JI2 

33 

33  33  37.74 

1.7565 

I    6  89.4 

18.589 

33 

1     0     1.78 

1.0717 

11  43  88.7 

12.616 

33 

33  35  83.15 

1.7572 

1  80     1.8 

13.538 

33 

1     1  54.31 

1.8790 

11  55    8.1 

12.689 

34 

33  37    8.61 

1.7580 

N.  1  33  34.0 

13.536 

34 

1     3  46.89 

1.880-2 

N.13    7  45.1 

12.601 
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GREENWICH 

MEAN  TIME. 

1 

1 

1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AfleaaAn. 

Dur. 

ftxrlm. 

INS. 
forlm. 

aoor. 

Bight  Aaeenaloii. 

DIff. 
fbrlm. 
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Dlff. 
forlm. 

SU 

NDAY 

29. 

TUESDAY  31. 

h.    m.    B. 

•. 

0        1        II 

n 

h.    m.    1. 

0. 

O        1         W 

H 

0 

1     3  46.89 

1.8809 

N.13    7  45.1 

13.661 

0 

8  40  18.07 

3.1657 

N51  10    3.8 

9.666 

1 

1     5  39.84 

13U8 

13  80  19.9 

11.663 

1 

3  43  38.33 

3.1730 

21  19  34.2 

9.476 

3 

1    7  33.04 

L8BB0 

13  38  53.4 

M.At3 

3 

8  44  38.82 

3.1608 

21  28  59.9 

9483 

3 

1    0  86.51 

1.8BBft 

13  45  33.5 

13.481 

3 

8  46  49.86 

3.i8n 

21  38  20.0 

9.387 

4 

1  11  80.36 

1.8881 

13  67  50.1 

13.418 

4 

3  40     1.34 

3.1951 

21  47  34.3 

9.191 

6 

1  13  14.38 

L8831 

13  10  15.3 

13J97 

5 

3  51  13.27 

3.9035 

21  56  42.8 

9.00S 

e 

1  15    8.59 

L8075 

IS  83  37.8 

13.SS4 

6 

3  53  35.64 

3.3099 

23    5  45.4 

8494 

7 

I  17    3.18 

L919I 

13  34  57.8 

13.310 

7 

3  55  38.46 

3.9174 

33  14  43.0 

8488 

8 

1  18  58.06 

Lsm 

13  47  15.1 

1^366 

8 

2  57  51.74 

3.3^149 

33  83  33.5 

8.791 

9 

1  30  53.34 

uasi 

13  59  39.6 

13.319 

9 

3    0    5.46 

3.3835 

22  32  16.8 

8.687 

10 

1  33  48.73 

1.9371 

14  11  41.3 

13.173 

10 

3    8  19.64 

3.3401 

22  40  54.9 

8.663 

11 

1  34  44.50 

Lfliti 

14  83  50.3 

12.138 

11 

3    4  34.37 

9.3476 

22  49  26.5 

8.475 

19 

1  36  40.58 

IMIA 

14  35  56.1 

134r78 

13 

3    6  49.36 

9.3693 

33  57  51.7 

6.367 

13 

1  38  36.98 

i^m 

14  47  59.0 

134)33 

13 

3    9    4.90 

9462B 

33    6  10.4 

8.367 

14 

1  30  33.69 

LfttO 

14  50  58.9 

11.973 

14 

3  11  30.90 

8.3706 

33  14  23.5 

8.146 

15 

1  38  30.73 

1.860 

15  U  55.7 

11.9JD 

15 

3  13  37.36 

3Jr781 

33  33  38.1 

84)84 

16 

1  34  38.08 

1.8067 

15  33  49.4 

11.867 

16 

3  15  54.28 

8J»57 

33  30  36.8 

7420 

,17 

1  30  35.77 

ism 

15  35  39.8 

11.618 

17 

3  18  11.65 

9.3934 

23  38  18.6 

7405 

18 

1  38  33.79 

1.8898 

15  47  36.9 

11.766 

18 

3  30  29.48 

3.3010 

23  46    3.4 

7488 

19 

1  40  83.14 

l^i6 

15  59  10.7 

11.703 

19 

3  22  47.77 

34086 

23  53  41.2 

7470 

30 

1  49  30.84 

1.8S» 

16  10  51.1 

11.646 

30 

3  25    6.53 

34168 

24     1  11.8 

7.460 

31 

1  44  19.88 

IJ»]0 

16  33  38.0 

11466 

81 

3  37  25.73 

94389 

84    8  35.2 

7439 

23 

1  46  19.37 

148J0 

16  34     1.4 

1I4»6 

33 

3  29  45.39 

34315 

24  15  51.3 

7.306 

33 

1  48  19.03 

JJI886 

N.16  45  31.3 

11.466 

83 

3  33    5.51 

94891 

NJ24  22  59.9 

74)83 

MO 

NDAl 

30. 

WEDNESDi 

LY,  F] 
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1. 

0 

1 

1  50  10.13 
1  53  19.58 

9M4A 
S.0I06 

N.16  56  57.3 
17    8  19.7 

11.401 
11413 

0 

1       3  34  36.08 

34467 

N.34  30    1.0| 

6466 

3 

1  54  20.41 

34)168 

17  19  38.3 

11.318 

3 

1  56  31.60 

34881 

17  30  53.0 

11.318 

4 

1  58  33.17 

34891 

17  43    3.8 

11.147 

5 

9    0  35.13 

34)806 

17  53  10.6 

114)79 

6 

3    3  27.44 

34M30 

18    4  13.3 

114)10 

PHASES 

OF    TJ 

aE   MOON. 

7 

3    4  30.15 

34N84 

18  15  11.9 

10.941 

i 

8 
9 

9    6  33.35 

34)619 

18  36    6.3 
18  36  56.3 

10.870 

3    8  3b!73 

10.796 

1 

10 
11 
13 
13 
14 

3  10  40.61 
3  13  44.89 
3  14  49.57 

8  16  54.65 

9  19    0.14 

34W80 
34)747 
34)614 
34)881 

9jam 

18  47  43.0 

18  58  33.3 

19  9    0.0 
19  19  33.3 
19  39  59.8 
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104U0 
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O  Full  Moo 
<C   Last  Qua 
#  New  Mo< 
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n,     . 
rter, . 
m,     . 
urter, 

Day.    h.     m. 

8       3  33. 

.      14      18  58. 

.     33     13  16. 

.     30     17  10. 

4             1 

7            1 

7 

9 

15 
16 

9  31    6.04 
3  33  13.35 

3.1617 
9.1688 

19  40  33.6 
19  50  40  6 

10440 
ia380 

17 

9  35  19.08 

3.1166 

30    0  53.8 

lOulTS 

Day.      h. 

18 

3  37  36.33 

3.1938 

30  11    3.0 

104)95 

<C   Perigee, 

, 

.      .        9      14. 

8 

19 

9  99  33.79 

3.1397 

30  31    5.3 

104)10 

<C  Apogee, 

. 

.     .     35      5. 

5 

90 

9  31  41.79 

9.U68 

30  31     3.3 

9.934 

31 

9  33  50.31 

S.UW 

30  40  56.1 

9487 

33 

3  35  59.06 

3.1613 

30  50  43.7 

9.749 

33 

9  38    8.35 

3.1684 

31     0  36.0 

9469 

84 

9  40  18.07 

3.16S7 

N51  10    3.8 

9.668 

.    . 

.   . 

. 

.  .    ...  . 
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•S^ 

Star'B  Nani« 

p.  L. 

p.  L. 

p.  L. 

P.L. 
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and 

Noon. 

Ot 

IIPi. 

of 

Vlh. 

of 

lXi»- 

of 

1 

PosiUon. 

Diff. 

IHff. 
8316 

DIff. 
8303 

DUL 

Sun 

W. 

O         (          fJ 

90  33  29 

8309 

O        1        u 

91  57     7 

O           1           M 

93  21     0 

O           .           N 

94  45     8 

3089 

Venus 

W. 

67  22  21 

»412 

68  44  27 

8400 

70    6  44 

8386 

71  29  16 

3379 

Fomalhaut 

w. 

46     2  59 

S675 

47  20  13 

8607 

48  38  18 

8580 

49  57  12 

3541 

Aldebaran 

E. 

57  42  41 

8045 

56  13  24 

8033 

54  43  50 

8007 

63  14  17 

aooo 

Jupiter 

E. 

100  32     3 

9901 

98  59  45 

2889 

97  27  12 

9878 

95  54  25 

0865 

3 

Sun 

W. 

101  49  54 

8il5 

103  15  45 

8000 

104  41  54 

8183 

106     8  23 

8167 

Venus 

W. 

78  26    4 

8-297 

79  50  19 

8081 

81   14  53 

8065 

82  39  46 

3947 

Fomalhaut 

W. 

56  42  25 

saeo 

58     5  27 

8309 

59  29     5 

8098 

60  53  19 

3066 

Aldebaran 

E. 

45  43  37 

2981 

44  13     1 

2975 

42  42  17 

9969 

41   11  26 

0961 

Pollux 

E. 

87  28  32 

9Sd8 

85  55  19 

2843 

84  21  47 

9828 

82  47  55 

9818 

Jupiter 

E. 

88    6  18 

3798 

86  31  47 

3784 

84  56  58 

9769 

83  21  49 

9753 

3 

Sun 

W. 

113  25  59 

8086 

114  54  36 

8060 

116  23  35 

8040 

117  52  58 

3099 

Venus 

W. 

89  49  22 

8157 

91   16  23 

8133 

92  43  47 

8119 

94  11  34 

8I0D 

Fomalhaut 

W. 

68     3     1 

8109 

69  30  35 

8103 

70  58  41 

8078 

72  27  17 

8054 

a  Pegasi 

W. 

45  28  32 

8056 

46  57  36 

8000 

48  27  21 

9989 

49  57  47 

99M 

Pollux 

E. 

74  53  30 

2730 

73  17  33 

2715 

71  41  13 

9698 

70    4  30 

9081 

Jupiter 

E. 

75  20  53 

2673 

78  43  37 

9655 

72    6  56 

9638 

70  27  63 

9801 

Saturn 

E. 

109  15  15 

27W 

107  38  41 

2687 

106     1  44 

9669 

104  24  23 

96S9 

4 

Sun 

W. 

125  25  51 

2904 

126  57  40 

2904 

128  29  54 

98»i 

130    2  33 

9866 

Venus 

w. 

101  36  28 

8000 

103     6  41 

2^ 

104  37  19 

9950 

106    8  23 

9999 

Fomalhaut 

w. 

79  57  42 

2938 

81  29  12 

2916 

83     1  10 

9895 

84  33  35 

3876 

a  Pegasi 

w. 

57  39  34 

S813 

59  13  45 

3785 

60  48  32 

9760 

62  23  53 

9736 

Pollux 

E. 

61  55     6 

2098 

60  16     1 

2575 

58  36  32 

9557 

56  56  38 

9540 

Jupiter 

E. 

62  11  38 

2531 

60  31     8 

2513 

58  50  13 

9405 

57    8  63 

9477 

Saturn 

E. 

96  U  34 

2561 

94  31  45 

2543 

92  51  31 

9504 

91  10  51 

9005 

5 

Fomalhaut 

W. 

92  21  59 

2780 

93  56  51 

9765 

95  32     5 

9749 

97    7  40 

9784 

a  Pegasi 

W. 

70  28  45 

9617 

72    7  17 

2595 

73  46  19 

9574 

75  25  50 

9068 

a  Anetis 

W. 

27    4  27 

2494 

28  45  49 

2469 

30  27  46 

9445 

32  10  17 

9499 

Pollux 

E. 

48  31     5 

»153 

46  48  46 

2437 

45     6    4 

9401 

43  22  59 

9409 

Jupiter 

E. 

48  35  42 

9386 

46  51  48 

2368 

45     7  28 

9350 

43  22  42 

9839 

Saturn 

E. 

82  41     2 

9413 

80  57  46 

2395 

79  14     4 

9378 

77  29  57 

3359 

Regulus 

E. 

85  19  36 

2407 

83  36  40 

9410 

81  53  19 

9391 

80    9  32 

9878 

G 

a  Pegasi 

W. 

83  50  22 

2458 

85  32  35 

2441 

87  15  11 

9401 

88  58  11 

9410 

a  Anetis 

W. 

40  50  42 

2319 

42  36  14 

2300 

44  22  12 

9083 

46     8  36 

3066 

Jupiter 

E. 

34  32  37 

2049 

32  45  22 

2034 

30  57  45 

2018 

29     9  46 

9004 

Saturn 

E. 

68  43     1 

2074 

66  56  24 

2050 

65     9  23 

2043 

63  21  59 

9007 

Regulus 

E. 

71  24  16 

3088 

69  37  59 

2270 

67  51  19 

2056 

66     4  15 

9041 

7 

a  Arietis 

W. 

55     6  41 

2189 

56  55  25 

2175 

58  44  30 

9163 

60  33  54 

9151 

Aldebaran 

W. 

24  39  21 

2567 

26  19     1 

2507 

28     0     5 

9455 

29  42  22 

9410    ! 

Saturn 

E. 

54  19  30 

2158 

52  29  59 

2146 

50  40  10 

2134 

48  50     3 

0193 

Regulus 

E. 

57     3  26 

2171 

55  14  15 

2159 

53  24  45 

2147 

51  34  57 

9136 

Spica 

E. 

111     6     0 

2174 

109  16  54 

2161 

107  27  27 

9149 

105  37  42 

9137 

8 

a  Arietis 

W. 

69  45     8 

2100 

71  36     7 

2090 

73  27  18 

9085 

75  18  41 

9078 

Aldebaran 

W. 

38  27  16 

2059 

40  14  16 

2038 

42     1  47 

9000 

43  49  45 

9003 

Saturn 

E. 

39  35  37 

9078 

37  44    4 

9072 

35  52  21 

9066 

34     0  30 

9061 

Regulus 
Spica 

E. 

42  22     2 

9089 

40  30  46 

9080 

38  39  19 

9075 

36  47  42 

9070 

E. 

96  24  55 

2069 

94  33  39 

9061 

92  42  11 

9075 

90  50  33 

2008 
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51   16  51 

lao-i 
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53  58  17 
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51  44  20 
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8004 

48  44  22 
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9968 

Jupiter         E. 
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S8a3 
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d 
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107  35  12 

8149 

109    2  22 

8133 
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8114 

HI  57  45 

8006 
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84    4  59 

1330 

85  30  33 

8313 

86  56  28 

8194 

88  22  44 

3176 

Fomalhaut  W. 

62  18    8 

1-238 

63  43  32 

8310 

65     9  29 

8183 

66  35  59 

8166 

Aklebaran    £. 

39  40  28 

9969 

38     0  24 

9957 

36  38  17 

9956 

35     7    9 

9966 

Pollux          E. 

81  13  44 

tjm 

79  39  12 

9781 

78    4  19 

9765 

76  29     6 

9749 

Jupiter        E. 

81  46  20 

S738 

80  10  30 

9T33 

78  34  19 

9706 

76  57  47 

9660 

3 

Sun            W. 

119  22  44 
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120  52  54 

9983 

122  23  28 

9968 

123  54  27 

9948 
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95  39  44 
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8060 

98  37  17 

8040 

100    6  40 

8030 

Fomalhaut  W. 

73  56  23 

8090 

75  25  59 

8005 

76  56    5 

9989 

78  26  39 

9000 

a  P^asi       W. 

51  28  52 

99-27 

53     0  36 

1808 

54  32  58 

9868 

56     5  58 

9840 

Pollux          E. 

68  27  24 

9663 

66  40  55 

9646 

65  12    3 

9618 

63  38  46 

9611 

Jupiter         E, 

68  49  27 

8604 

67  10  37 

1585 

65  31  21 

9668 

63  51  42 

9660 

Saturn         E. 

102  46  38 

8634 

101     8  29 

8616 

99  29  55 

9596 

97  50  57 

9680 

4 

Sux             W. 

131  35  37 

8845 

133    9     7 

9835 

134  43    3 

9806 

136  17  24 

9785 
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107  39  52 

9919 

109  11  47 

9898 

110  44     8 

9878 

112  16  55 

9856 

Fomalhaut  \V. 

86     6  26 

9855 

87  39  42 

9B35 

89  13  24 

9817 

90  47  30 

9799 

a  Pegasi       W. 

63  59  47 
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65  36  14 
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67  13  13 
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68  50  44 

9640 

Pollux         E. 

55  16  20 
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53  35  38 
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51  54  31 
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9470 

Jupiter         E, 
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9458 

53  44  54 

9440 

52     2  16 

9433 

50  19  12 

9408 

Saturn         E. 

89  29  45 

9487 

87  48  13 

9460 

86    6  10 

9450 

84  23  52 

9481 

5 

Fomalhaut  W. 

98  43  35 

9719 

100  19  49 

9706 

101  56  20 

9694 

103  33    8 
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77    5  50 

9533 

78  46  19 

9518 

80  27  14 

9104 

82     8  35 

9476 
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9400 

35  36  56 

9378 
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9857 

39    5  38 

9888 
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41  39  32 

9390 

39  55  43 

9375 

38  11  33 

9363 

36  27     3 

9848 

Jupiter         E. 

41  37  31 

9315 

39  51  54 

9399 

38    5  53 

9383 

36  19  27 

9966 
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75  45  24 

9843 

74     0  25 

9334 

72  15     1 

9306 

70  29  13 
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9338 

74  55  37 

9833 
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9333 
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9318 
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9904 
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27  21  26 

9190 
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9176 
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9165 
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9154 
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9313 
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9196 
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9184 
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9336 

62  28  59 

9313 

60  40  49 

9198 

58  52  18 

9184 
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9139 

64  13  35 

9138 

66     3  51 

9119 

67  54  22 

9100 
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31  25  42 

9371 

33    9  58 

9338 

34  55    2 

9308 

36  40  50 

9383 

Saturn          £. 

46  59  39 

9113 

45    9    0 

9103 

43  18    6 

9094 

41  26  58 

9080 

Regulus       E. 

49  44  53 

9135 

47  54  32 

9115 

46    3  56 

9106 

44  13     6 

9007 
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9116 
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98  15  58 

9067 

8 
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8073 
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9067 

60  53  45 

9063 

83  45  42 

9000 

Aklebaran   W. 

45  38    8 

9189 

47  26  52 

9177 

49  15  54 

9169 

51     5  14 

9166 

Saturn          E. 

32     8  31 

9057 

30  16  25 

9054 

28  24  15 

9053 

26  32    2 

9068 

Regulus       £. 

34  55  57 

9065 

33    4    4 

9061 

31  12    5 

9066 

29  20     1 

9066 



Spica           E. 

88  58  45 

9063 

87    6  48 

9057 

85  14  43 

9058 

83  22  32 
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DiS. 

a  Arietis 

W. 

O          /        1, 

84  37  44 

«W7 

O        (        u 

86  29  50 

9004 

O        i        II 

88  22    0 

9008 

O         J         II 

90  14  12 

9099 

Aldebaran 

W. 

52  54  48 

9148 

54  44  34 

9141 

56  34  30 

9189 

58  24  36 

3131 

Spica 
Mars 

£. 

81  30  16 

9047 

79  37  55 

9(H9 

77  45  31 

9048 

75  53    5 

9043 

f 

E. 

106  12  18 

9351 

104  25    6 

ma 

102  37  50 

934^7 

100  50  32 

9347 

10 

Aldebaran 

W. 

67  36  14 

9134 

69  26  37 

9139 

71  16  57 

9137 

73    7  15 

9131 

Jupiter 
Pollux 

W. 

25     4    7 

9014 

26  57  20 

9016 

28  50  30 

9019 

30  43  35 

9038 

W. 

25    2  41 

9117 

26  52  59 

9190 

26  43  28 

9116 

30  34    2 

3114 

Spica 
Mars 

E. 

66  31     4 

9001 

64  38  49 

9009 

62  46  40 

9099 

60  54  37 

9064 

£. 

91  54     4 

9303 

90    6  54 

9306 

88  19  49 

9360 

86  32  50 

S364 

11 

Aldebaran 

W. 

82  17    4 

9106 

84     6  35 

9166 

85  55  54 

9174 

87  45     1 

^89 

Jupiter 
Pollux 

W. 

40    7    4 

9008 

41  59  16 

9061 

43  51   16 

9066 

45  43    4 

9077 

W. 

39  46  57 

9196 

41  37  17 

9180 

43  27  30 

9137 

45  17  33 

9144 

Spica 
Mars 

E. 

51  36  36 

9006 

49  45  33 

9107 

47  54  44 

9119 

46    4     8 

9139 

£. 

77  40    3 

9399 

75  54    2 

9808 

74    8  14 

9817 

72  22  40 

9847 

Sun 

£. 

140  16  12 

9408 

138  32  41 

9410 

136  40  21 

9419 

135    6  14 

3439 

13 

Jupiter 
Pollux 

W. 

54  58  26 

9138 

56  48  43 

9189 

58  38  42 

9191 

60  28  24 

9168 

w. 

54  24  49 

9168 

56  13  34 

9199 

58    2    3 

mo 

59  50  16 

9931 

Saturn 

w. 

20  28     7 

9180 

22  17    4 

9187 

24     5  51 

9199 

25  54  26 

3304 

Spica 
Mars 

E. 

36  55     7 

9183 

35    6  12 

9190 

33  17  37 

9308 

31  29  22 

9338 

E. 

63  38  39 

9889 

61  54  43 

9397 

60  11     4 

9410 

58  27  44 

9439 

Antares 

E. 

82  39  28 

9165 

80  50    8 

9177 

79     1     6 

9186 

77  12  21 

2301 

Sun 

£. 

126  34  10 

9489 

124  52  32 

9499 

123  11  12 

9907 

121  30    9 

9030 

13 

Jupiter 
Pollux 

W. 

69  32  17 

9336 

71  20    6 

9389 

73    7  35 

9399 

74  54  45 

9366 

W. 

68  46  59 

9283 

70  33  25 

9396 

72  19  31 

9809 

74     5  18 

9833 

Saturn 

W. 

34  53  41 

9300 

36  40  41 

9371 

38  27  23 

9384 

40  13  46 

3396 

Regulus 

W. 

31  45  59 

a78 

83  32  38 

9986 

85  18  58 

9399 

37    4  59 

3819 

Mara 

E. 

49  56  15 

9000 

48  15    2 

9016 

46  34  11 

9988 

44  53  44 

3900 

Antares 

£. 

68  13  16 

9364 

66  26  24 

9378 

64  39  52 

9391 

62  53  40 

9800 

Sun 

£. 

113     9  26 

9086 

111  30  15 

9603 

109  51  23 

9617 

108  12  51 

9683 

14 

Jupiter 
Pollux 

W. 

83  45  34 

9339 

85  30  43 

9848 

87  15  32 

9863 

89     0     1 

3870 

W. 

82  49  19 

9800 

84  33    8 

9404 

86  16  37 

9418 

87  59  46 

9481 

Saturn 

W. 

49     1     1 

9S63 

50  45  30 

9876 

52  29  40 

9889 

54  13  30 

3408 

Regulus 

W. 

45  50  15 

9879 

47  34  20 

9808 

49  18    5 

9407 

51     1  30 

3490 

Mars 

E. 

36  37  34 

96U 

34  59  38 

9664 

83  22  10 

9686 

31  45  11 

9709 

Antares 

E. 

54    7  42 

9874 

52  23  30 

9:88 

50  39  38 

9408 

48  56    7 

3417 

Sun 

E. 

100     5    9 

9706 

98  28  37 

9791 

96  52  24 

9736 

95  16  32 

9791 

15 

Jupiter 
Pollux 

W. 

97  37  33 

9443 

99  20    6 

9407 

101     2  19 

9470 

102  44  14 

9484 

W. 

96  30  39 

9000 

08  11  52 

9019 

99  52  45 

9037 

101  33  20 

3910 

Saturn 

w. 

62  47  54 

9470 

64  29  50 

9488 

66  11  28 

9196 

67  62  47 

3009 

Regulus 

w. 

59  33  46 

9486 

61  15  16 

9903 

62  56  27 

9919 

64  37  20 

3997 

Antares 

E. 

40  23  25 

»183 

38  41  51 

9498 

37    0  35 

9919 

35  19  38 

3934 

Sun 

£. 

87  22     3 

9830 

85  48    7 

9889 

84  14  29 

9898 

82  41  10 

3867 

16 

Jupiter 

W. 

111     0  17 

9046 

112  49  26 

9989 

114  20  17 

9871 

116    8  52 

3963 

Saturn 

W. 

76  14  56 

9072 

77  54  30 

9064 

79  33  47 

9096 

81  12  48 

3007 

Regulus 
Spica 

w. 

72  57  16 

9001 

74  36  23 

9608 

76  15  14 

9616 

77  53  48 

9097 

w. 

19    4  18 

9640 

20  42  19 

9646 

22  20  12 

9683 

23  57  57 

3698 

Sun 

E. 

74  59    5 

9986 

73  27  32 

99B0 

71  56  16 

9903 

70  25  16 

3976 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

'If 

Star's  Nune 

P.L. 

P.L. 

P.L. 

P.L.    . 

and 

Midnight. 

Of 

XVh. 

Of 

xvnih. 

of 

XXPi. 

of 

1     M 

POSitlOD. 

Uff. 

Diff. 

Dlff. 

9054 

Dlff.     i 

9 

a  Arieti0 

W. 

O         i        II 

98    6  26 

9083 

O         /         1, 

93  58  39 

9058 

O         /         ii 

95  50  51 

O         »         fl 

97  43     1 

3067 

1 

Aldebaiaa 

W. 

60  14  48 

SW 

62     5    6 

9135 

63  65  27 

3134 

65  45  50 

3133 

1 

l^ica 

E. 

74    0  38 

9044 

72    8  12 

9044 

70  15  47 

9046 

68  23  24 

9048 

£. 

99    3  13 

»47 

97  15  54 

9346 

95  28  35 

9317 

93  41  18 

3319 

10 

AVlebaran 

W. 

74  57  27 

9135 

76  47  33 

9180 

78  37  32 

9145 

80  S7  23 

3151 

Jupiter 
Pollux 

W. 

32  36  33 

9038 

34  29  24 

9083 

36  22    7 

9030 

38  14  41 

9046 

W. 

32  24  40 

91  la 

34  15  19 

9115 

36     5  56 

9116 

37  66  30 

3131 

Spica 

£. 

59    8  42 

9060 

57  10  55 

90T5 

55  19  18 

9093 

53  27  51 

9090 

E. 

84  45  58 

ftno 

82  59  14 

9377 

81  12  40 

9388 

79  26  16 

3391 

n 

Aldebaran 

W. 

89  33  55 

9193 

91  22  34 

9303 

93  10  58 

9313 

94  69    7 

3334 

Jupiter 
PoUax 

W. 

47  34  38 

9060 

49  25  58 

9006 

51  17     3 

9107 

53     7  52 

3117 

W. 

47    7  25 

9151 

48  57    6 

9160 

50  46  31 

9160 

52  35  49 

3178 

1 
j 

E 

E. 

44  13  47 

9196 

42  23  42 

9146 

40  33  53 

9157 

38  44  21 

3169 

E. 

70  37  20 

9sa7 

68  52  15 

9340 

67    7  26 

9860 

65  22  54 

3373 

Sux 

E. 

133  23  20 

9488 

131  40  40 

9148 

129  58  14 

9160 

128  16     4 

3471 

13 

SPiS 

W. 

62  17  48 

9175 

64    6  53 

9187 

65  55  40 

9300 

67  44    8 

9313 

1 

W. 

61  38  12 

9«S 

63  25  51 

9345 

65  13  12 

9357 

67    0  15 

3370  1 

Saturn 

W. 

27  42  48 

9ai4 

29  30  55 

9334 

31  18  47 

9335 

33    6  23 

3347 

Spica 

E. 

29  41  29 

9388 

27  53  58 

9253 

26    6  50 

9370 

24  20    7 

9387 

1 

E. 

56  44  45 

9480 

55    2    6 

9454 

53  19  48 

9409 

51  37  51 

3484 

Antaies 

E. 

75  23  55 

»ia 

73  35  47 

9335 

71  47  57 

9339 

70    0  27 

3351 

1 

Sun 

E. 

119  49  23 

9598 

118    8  56 

9546 

116  28  47 

9560 

114  48  57 

3574 

!    *^ 

Jupiter 
Pollux 

W. 

76  41  35 

»79 

78  28    5 

9308 

80  14  15 

9807 

82    0    4 

3831 

W. 

75  50  46 

9885 

77  35  54 

9340 

79  20  42 

9363 

81     5  11 

3377 

( 

Saturn 

W. 

41  59  51 

9800 

43  45  38 

9333 

45  31     5 

9336 

47  16  12 

3348 

Begulns 

W. 

38  50  41 

9825 

40  30    4 

SS80 

42  21     7 

9353 

44     5  51 

3866 

Man 

E. 

43  13  40 

9567 

41  34    0 

9666 

39  54  46 

9604 

38  15  57 

9634 

Antares 

E. 

61     7  48 

9810 

59  22  16 

3333 

57  37    5 

9347 

55  52  13 

3361 

1 

Sun 

E. 

106  34  39 

9646 

104  56  47 

9661 

103  19  15 

9675 

101  42    2 

3690 

14 

Jupiter 
Pollux 

W. 

90  44  10 

9880 

92  28    0 

9408 

94  11  31 

9417 

95  54  41 

M80 

W. 

89  42  36 

9445 

91  25    6 

9400 

93    7  16 

9473 

94  49    7 

3487 

Saturn 

W. 

55  57     1 

9416 

57  40  13 

9480 

59  23     5 

9448 

61     5  39 

3456 

Regulns 

W. 

52  44  36 

9484 

54  27  22 

9448 

56     9  49 

9461 

57  51  57 

3475 

Mars 

E. 

30    8  43 

9788 

28  32  47 

9758 

26  57  24 

9788 

25  22  38 

3818 

Antares 

E. 

47  12  55 

9481 

45  30    4 

9444 

43  47  31 

9456 

42    5  18 

3473 

Sun 

E. 

93  40  59 

9766 

92    6  46 

9780 

90  30  52 

9795 

88  56  18 

3810 

\    ^ 

Jupiter 
Pollux 

W. 

104  25  50 

9497 

106    7    8 

9510 

107  48    8 

9539 

109  28  51 

3531 

1 

W. 

103  13  37 

9554 

104  53  35 

3567 

106  33  15 

9580 

108  12  37 

3603 

Saturn 

W. 

69  33  48 

3593 

71   14  31 

9681 

72  54  67 

9547 

74  35    5 

3550 

Begulns 

W. 

66  17  55 

9540 

67  58  12 

9558 

69  38  11 

9566 

71  17  52 

3579 

Antares 

E. 

33  38  58 

9587 

31  58  36 

9550 

30  18  32 

9561 

28  38  44 

3573 

Sun 

E. 

81    8    9 

9063 

79  35  27 

9805 

78    3    2 

9009 

76  30  55 

3933 

16 

Jupiter 

W. 

117  48  10 

9505 

119  27  12 

9607 

121     5  58 

9618 

122  44  28 

9639 

Saturn 

W. 

82  51  33 

9610 

84  30    2 

9080 

86    8  16 

9541 

87  40  14 

3653 

Resulns 
s7ca 

W. 

79  32    6 

9640 

81   10    7 

9651 

82  47  53 

9663 

84  25  24 

3673 

W. 

25  35  33 

9666 

27  12  58 

9675 

28  50  12 

9683 

30  27  15 

3693 

Sun 

£. 

68  54  33 

9008 

67  24    5 

8001 

65  53  53 

8014 

64  23  57 

8035 

18 
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XVII. 


GREENWICH   MEAN  TIME. 

LUNAR  DISTANCES. 

Star'0  Name 

P-L. 

p.  L. 

P.  L. 

1 

P.L.    1 

and 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXh- 

of     1 

PofliUon. 

ua. 

Diff. 

Mtt 

Dur.  1 

0        1         >i 

O         1         /I 

O         1         u 

O         »        If 

17 

Saturn 

W. 

89  23  57 

fmt 

91     1  25 

3674 

92  38  40 

9085 

94  16  40 

9696 

Regulus 
Spica 

W. 

86     2  40 

30B5 

87  39  41 

3695 

89  16  28 

3706 

90  63    0 

3716 

W. 

32    4    6 

3701 

33  40  45 

3710 

36  17  11 

2719 

36  53  35 

3739 

Sun 

E. 

62  54  15 

8088 

61  24  49 

3048 

59  55  36 

8000 

68  26  38 

ao72 

18 

Saturn 

W. 

102  17  18 

2744 

103  52  59 

2764 

105  28  27 

3763 

107    8  43 

9772 

Spica 

W. 

44  51  31 

sms 

46  26  33 

3783 

48     1  23 

3793 

40  36    3 

9601 

W. 

15  36  32 

3300 

17    0  33 

8366 

18  25  24 

3386 

19  60  51 

«313 

SCK 

E. 

51     5  11 

31i6 

49  37  33 

3185 

48  10    6 

3146 

46  42  52 

3166 

19 

Spica 
l^lars 

W. 

57  26  31 

3841 

59    0    6 

3849 

60  33  30 

3866 

62    6  46 

9864 

W. 

27    2  52 

3167 

28  29  41 

3163 

29  56  34 

8163 

31  23  27 

3164 

Sun 

E. 

39  29  33 

3J03 

38     3  26 

3311 

36  37  30 

3319 

36  11  43 

9238 

25 

Sun 

W. 

27     1  32 

»65 

28  22  35 

U66 

29  43  37 

8468 

31     4  37 

S46B 

a  Arietis 

E. 

64     0  51 

30B3 

62  32  33 

8095 

61     4  17 

8096 

59  36    3 

MOO    ' 

Aldebaran 

E. 

96  13     2 

814ft 

94  45  47 

8146 

93  18  33 

3146 

91  51  19 

8148    j 

96 

Sun 

W. 

37  49  33 

UOB 

39  10  33 

3400 

40  31  35 

3466 

41  52  88 

»468    1 

a  Arietis 

E. 

52  15  13 

3101 

50  47     5 

3103 

49  18  58 

3101 

47  50  50 

3103 

Aldebaran 

E. 

84  35  21 

3148 

83     8  10 

3148 

81  40  58 

3M7 

80  13  45 

8146 

27 

Sun 

W. 

48  38  28 

3450 

49  59  48 

3446 

51  21  13 

3443 

52  43  42 

3488    ' 

Venus 

W. 

19  59  36 

3«07 

21  18    3 

3597 

22  36  41 

8987 

33  66  30 

8676 

a  Arietis 

E. 

40  30     5 

3006 

39     1  53 

8096 

37  33  40 

3096 

36     5  25 

3004 

Aldebaran 

E. 

72  57  21 

3138 

71  29  58 

3137 

70    2  33 

3134 

68  35    5 

3183 

Jupiter 

E. 

112  38  57 

8000 

111     9    9 

3018 

109  39  18 

3014 

106    0  33 

8009 

28 

Sun 

W. 

59  31  36 

3408 

60  53  44 

MOO 

62  16     0 

3393 

63  38  34 

S38ft 

Venus 

W. 

30  32  16 

3a39 

31  52     8 

3519 

33  12  11 

3510 

34  33  34 

3499 

Aldebaran 

E. 

61  16  52 

3118 

59  49     2 

3113 

58  21     7 

3108 

66  53     7 

3106 

1 

Jupiter 
Pollux 

E. 

100  38  13 

39S3 

99     7  38 

3977 

97  36  56 

3970 

96    6    6 

9903 

E. 

103  20  49 

3010 

101  51  26 

3034 

100  21  65 

3036 

98  53  15 

3019 

29 

Sun 

W. 

70  32  56 

8338 

71  66  24 

8W7 

73  20    4 

8316 

74  43  67 

3304 

Venus 

W. 

41  16  25 

3446 

42  37  50 

3433 

43  69  29 

8433 

45  31  31 

3406 

Aldebaran 

E. 

49  31  55 

3084 

48     3  26 

3080 

46  34  62 

8077 

45    6  14 

3073 

Jupiter 
Pollux 

E. 

88  29  25 

3920 

86  67  31 

3910 

85  25  25 

3001 

83  53    7 

3891 

E. 

91  21  25 

3076 

89  50  42 

3965 

88  19  46 

3965 

86  48  37 

9946 

30 

Sun 

W. 

81  46  59 

3-287 

83  12  22 

3235 

84  38    2 

8309 

86    4    0 

3196 

Venus 

W. 

52  14  29 

3339 

63  37  55 

3335 

55     1  38 

3309 

56  25  39 

3394 

aPe^i 
Aldebaran 

W. 

41  31     7 

3966 

42  55  58 

3331 

44  21  31 

3195 

45  47  46 

3166 

E. 

37  42  17 

3065 

36  13  25 

3068 

34  44  36 

8071 

33  16  51 

8078 

Jupiter 
Pollux 

E. 

76     8     3 

3881 

74  34  15 

3818 

73    0  11 

3806 

71  35  61 

7793    ! 

E. 

79    9  22 

3886 

77  36  45 

3873 

76     3  51 

3869 

74  30  40 

3846 

Saturn 

E. 

111  47  16 

3&17 

110  13  49 

3834 

108  40    6 

9a21 

107    6     4 

9607 

31 

Sun 

W. 

93  18  28 

3113 

94  46  22 

3095 

96  14  38 

3078 

97  43  15 

8060 

Venus 

W. 

63  30  30 

3309 

64  56  29 

3190 

66  22  60 

3173 

67  49  33 

8163 

aPegasi 

W. 

53     8    7 

3090 

64  37  65 

3093 

56     8  16 

3967 

67  39  10 

9043 

Jupiter 
Pollux 

E. 

63  29  26 

2717 

61  53    9 

3703 

60  16  32 

3066 

68  39  33 

9009 

E. 

66  40  12 

-ma 

65    5    8 

2756 

63  29  43 

2741 

61  63  68 

2M6 

Saturn 

E. 

99  11  15 

2132 

97  36  17 

2116 

96  68  68 

9099 

94  33  17 

9663 

XVIII. 
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GREENWICH   MEAN 

TIME. 

LUNAR  DISTANCES. 

ii 

Star's  Nam 

te 

P.  L. 

P.  L 

p.  L. 

1 

P.  L. 

and 
Posittcm. 

Midnight. 

of 
Diff. 

XVh. 

of 
Wff. 

XVIIIh. 

of 
Diff. 

XXIh. 

of 
Diff. 

O        /         II 

0        J         // 

o  ;  .. 

0         1        II 

17 

Saturn 

w. 

95  52  26 

3709 

97  28  59 

2716 

99     5  18 

3725 

100  41  25 

3135 

S^ 

w. 

92  29  19 

iTM 

94     5  24 

2787 

95  41  15 

2747 

97  16  53 

3756 

w. 

38  29  26 

3738 

40     5  15 

2747 

41  40  52 

2756 

43  16  17 

2765 

Sun 

E. 

56  57  54 

3063 

55  29  24 

3003 

54     1     6 

3105 

52  33    2 

8115 

18 

Saturn 

W. 

108  38  47 

2783 

110  13  39 

2790 

111  48  20 

3797 

113  22  52 

3608 

Spica 
^ia^8 

W. 

51  10  29 

3806 

52  44  46 

3317 

54  18  52 

3835 

55  52  47 

3834 

W. 

21  16  46 

3106 

22  43    0 

3183 

24     9  29 

3176 

25  36     7 

3170 

Sun 

E. 

45  15  50 

3165 

43  48  59 

3174 

42  22  19 

3164 

40  55  51 

8198 

19 

Spica 

W. 

63  39  50 

2872 

65  12  45 

2879 

G6  45  31 

2886 

68  18    8 

2803 

W. 

32  50  19 

3165 

34  17  10 

3167 

35  43  59 

3169 

37  10  45 

8178 

Sun 

E. 

33  46     7 

3336 

32  20  41 

3244 

30  55  24 

3253 

29  30  17 

8360 

25 

Sun 

W. 

32  25  37 

3160 

33  46  36 

3469 

35     7  35 

3469 

36  28  34 

8469 

a  Arietis 

E. 

58    7  51 

3009 

56  39  40 

3100 

55  11  30 

3101 

53  43  21 

8101 

Aldebaran 

E. 

90  24     7 

3148 

88  56  55 

3148 

87  29  43 

3148 

86     2  32 

8148 

36 

Sun 

W. 

43  13  43 

3402 

44  34  50 

3460 

45  55  59 

3456 

47  17  12 

8454 

a  Arietis 

E. 

46  22  43 

3101 

44  54  35 

3101 

43  26  26 

3100 

41  58  16 

8099 

Aldebaran 

E. 

78  46  31 

3145 

77  19  16 

3143 

75  51  59 

3148 

74  24  41 

3141 

87 

Sun 

W. 

54    4  16 

3432 

55  25  56 

8477 

56  47  42 

3431 

58    9  35 

3414 

Venus 

W. 

25  14  30 

3566 

26  33  41 

8556 

27  53     3 

3518 

29  12  34 

8538 

a  Arietis 

E. 

34  37    8 

3002 

33     8  49 

3092 

31  40  30 

3091 

30  12  10 

8001 

Aldebaran 

E. 

67    7  34 

3129 

65  39  59 

3126 

64  12  21 

3123 

62  44  39 

8119 

Jupiter 

E. 

106  39  20 

3005 

105     9  13 

3000 

103  39    0 

2994 

102    8  40 

3989 

S8 

Sun 

W. 

65    0  58 

3376 

66  23  42 

3868 

67  46  36 

8858 

69     9  40 

8348 

Venus 

W. 

35  52  49 

3189 

37  13  25 

8480 

38  34  12 

8468 

39  55  12 

8456 

Aldebaran 

E. 

55  25     3 

8100 

53  56  53 

8096 

52  28  38 

8092 

51     0  19 

8088 

Jupiter 
Pollux 

E. 

94  35     6 

29M 

93     3  56 

2916 

91  32  36 

2839 

90     1     6 

3930 

E. 

97  22  26 

3010 

95  52  26 

3002 

94  22  16 

2994 

92  51  56 

3965 

29 

Sun 

W. 

76    8    4 

8292 

77  32  25 

3379 

78  57     1 

3366 

80  21  52 

8253 

Venus 

W. 

46  43  28 

8305 

48    5  50 

8882 

49  28  27 

8863 

50  51  20 

8856 

Aldebaran 

E. 

43  37  32 

8071 

42     8  47 

8068 

40  39  58 

8067 

39  11     8 

8066 

Jupiter. 
Pollux 

E. 

82  20  36 

3879 

80  47  60 

2867 

79  14  49 

2856 

77  41  34 

3844 

E. 

85  17  15 

3931 

83  45  39 

2933 

82  13  49 

3910 

80  41  43 

3898 

30 

Sun 

W. 

87  30  15 

3179 

88  56  49 

8163 

90  23  42 

8147 

91  50  55 

8180 

Venus 

W. 

57  49  58 

8276 

59  14  37 

8200 

60  39  35 

8344 

62  _  4  52 

8236 

aPe^ 
Aldebaran 

W. 

47  14  38 

3133 

48  42    7 

3104 

50  10  12 

8074 

51  38  53 

3047 

E. 

31  47  14 

8086 

30  18  47 

8096 

28  50  33 

3116 

27  22  33 

8150 

Jupiter 
Pollux 

E. 

69  51   12 

3777 

68  16  14 

3763 

66  40  58 

3748 

65     5  22 

3738 

E. 

72  57  12 

2832 

71  23  26 

2818 

69  49  21 

3802 

68  14  56 

3788 

Saturn 

E. 

105  31  45 

3792 

103  57    7 

27T7 

102  22     9 

2768 

100  46  52 

3747 

31 

Sun 

W. 

99  12  14 

8M1 

100  41  36 

8022 

102  11  22 

3003 

103  41  31 

3981 

Venus 

W. 

69  16  38 

3134 

70  44    6 

8115 

72  11  57 

3096 

73  40  12 

3075 

aPegasi 

W. 

59  10  35 

3918 

60  42  31 

•2893 

62  14  59 

2868 

63  47  69 

2845 

Jupiter 
Pollux 

E. 

57    2  12 

3653 

55  24  29 

2636 

53  46  23 

2618 

52     7  53 

3001 

E. 

60  17  51 

3708 

58  41  22 

3692 

57     4  31 

2675 

56  27  18 

3656 

Saturn 

E. 

92  45  13 

3066 

91     7  47 

3618 

89  29  57 

2631 

87  51  44 

3613 

20 


FEBRUARY,    1860. 


I. 


AT 

GREENWICH  APPARENT 

NOON. 

THE  SUN'S 

Sldera.! 
Tim. 

i 

I 

1 

1 
2 
3 

of  Um 

gaml- 

diuarttf 

nAMdnff 

Xqnmtfonof 

TilM, 

lobe 
adOedlt 
Apparent 

Dlftfor 
Ikwr 

Apparmt 

Diff.  for 
Ihoar. 

Apparent 

IHff.  Ibr 
Ihoar. 

Seol- 
dbmeter. 

tb. 

UmM- 

Wed. 
Thur. 
Fri. 

20  57  33.89 

21  1  38.30 
21     5  41.86 

10.200 
10.165 
10.130 

S.  17  13  42.4 
16  56  36.4 
16  39  12.8 

42"86 
48.11 
48.84 

16 
16 
16 

16.06 
15.92 
15.77 

^.33 
68.22 
68.10 

IS  48.99 

13  56.81 

14  3.80 

B. 

0.843 
0.808 

0.273 

1 

Sat. 
Sun. 
Mon. 

4 
5 
6 

21     9  44.59 
21  13  46.49 
21   17  47.57 

10.096 
10.062 
10.028 

16  21  32.0 
16     3  34.1 
15  45  19.7 

44.55 
45.25 
45.93 

16  15.62 
16  15.46 
16  15.29 

67.98 
67.87 
67.76 

14    9.96 
14  15.29 
14  19.80 

0.239  ' 
0.205 

0.171  ! 

1 

Tues. 
Wed. 
Thur. 

7 
8 
9 

21  21  47.84 
21  25  47.30 
21  29  45.97 

9.994 
9.960 
9.928 

15  26  49.3 
15    8    3.3 
14  49     1.9 

46.58 
47.28 
47.87 

16 
16 
16 

15.12 
14.94 
14.76 

67.65 
67.53 
67.41 

14  23.50 
14  26.40 
14  28.50 

0.138  , 

0.105 

0.072 

Fri. 
Sat. 
Sun. 

10 
11 
12 

21  33  43.84 
21  37  40.95 
21  41  37.30 

9.896 
9.864 
9.832 

14  29  45.2 
14  10  14.1 
13  50  29.1 

48.49 
49.08 
49.66 

16  14.57 
16  14.38 
16  14.18 

67.29 
67.18 
67.07 

14  29.82 
14  30.37 
14  30.16 

0.040 
0.006 
0.023  1 

Mon. 
Tues. 
Wed. 

13 
14 
15 

21  45  32.89 
21  49  27.74 
21  53  21.87 

9.801 
9.771 
9.741 

13  30  30.3 
13  10  18.3 
12  49  53.2 

50.22 
50.77 
51.80 

16 
16 
16 

13.98 
13.78 
13.58 

66.96 
66.85 
66.74 

14  29.20 
14  27.50 
14  25.09 

0.056 
0.06$  i 
0.115 

Thur. 

Fri. 

Sat. 

16 
17 

18 

21  57  15.29 

22  1    7.99 
22    4  59.99 

9.711 
9.6S2 
9.633 

12  29  15.4 
12     8  25.6 
11  47  24.4 

51.82 
52.31 
52.79 

16 
16 
16 

13.37 
13.16 
12.95 

66.64 
66.54 
66.44 

14  21.96 
14  18.12 
14  13.57 

0.145 
0.174  1 
0.203 

Mon. 
Tues. 

19 
20 
21 

22    8  51.31 
22  12  41.97 
22  16  31.96 

9.625 
9.598 
9.571 

11  26  11.9 
11     4  48.5 
10  43  14.8 

53.24 
53.69 
54.11 

16 
16 
16 

12.72 
12.50 
12.28 

66.34 
66.24 
66.14 

14    8.35 
14    3.47 
13  55.93 

0.281 
0.259 
0.287 

Wed. 
Thur. 
Fri. 

22 
23 
24 

22  20  21.29 
22  24    9.98 
22  27  58.04 

9.544 
9.617 
9.491 

10  21  31.1 
9  59  38.0 
9  37  36.0 

54.52 
54.90 
55.27 

16 
16 
16 

12.06 
11.83 
11.60 

66.05 
65.96 
65.87 

13  48.73 
13  40.88 
13  32.41 

0.814  I 
0.840  1 
0.865  1 

SaL 
Sun. 
Mon. 

25 
26 
27 

22  31  45.48 
22  35  32.31 
22  39  18.56 

9.466 
9.442 
9.418 

9  15  25.3 
8  53    6.3 
8  30  39.7 

55.62 
55.95 
56.27 

16 
16 
16 

11.37 
11.14 
10.91 

65.78 
65.70 
65.62 

13  23.32 
13  13.63 
13    3.36 

o.m\ 

0.415  ' 
0.430 

Tues. 
Wed. 

28 
29 

22  43    4.26 

23  46  49.41 

9.894 
9.371 

8    8    5.8 
7  45  24.9 

66.56 
66.85 

16  10.68 
16  10.44 

65.54 
65.47 

12  52.52 
12  41.14 

0.468 

0.465  ; 

Thur. 

30 

22  50  34.01 

9.349 

S.   7  22  87.3 

57.12 

16 

10.20 

65.89 

12  29.22 

0.507 

M 

oii.-M«Blte.ortta. 

SflmidiaiiM 

Iter  pudag  maj  be  fowid  Iqr 

■oMia 

eti^  aUS  ftOB  ill.  SidMMl  TIM. 

II. 
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AT  GREENWICH  MEAN 

NOON. 

1 

THE  ! 

3UN*S 

i 

1 

1 

1 
1 

Xqoation  of 

Time, 

to  be 
subtracted 

frvtit 

Mean 

Time. 

DUr.for 
Ihour. 

1 

i 

Bldox«al 
Time. 

Right  AAMDriOB. 

DIKftr 
Ittoor. 

AppantU 

Diltfbr 
Ihour. 

Wed. 
Thur. 
Fri. 

1 

s 

3 

20  57  31.54 

21  1  35.93 
21     5  39.48 

8. 

10.200 
10.165 
10.180 

S.  17  13  52.2 
16  56  46.4 
16  39  23.1 

42.36 
48.11 
48.84 

IS  48.90 

13  56.73 

14  3.73 

a. 

0.348 
0.308 
0.273 

h.     m.     0. 

20  43  42.64 
20  47  39.20 
20  51  35.75 

Sat 
Mon. 

4 
5 
6 

21    9  «2.20 
21  13  44.09 
21  17  45.17 

10.0M 
10.062 
10.028 

16  21  42.5 
16    3  44.8 
15  45  30.6 

44.55 
45.25 
45.93 

14    9.89 
14  15.23 
14  19.75 

0.239 
0.203 
0.171 

20  55  32.31 

20  59  28.86 

21  3  25.42 

Ill 

7 
8 
9 

21  21  45.44 
21  25  44.90 
21  29  43.57 

9.994 
9.960 
9.928 

15  27    0.4 
15    8  14.6 
14  49  13.4 

46.58 
47.23 

47.87 

14  23.46 
14  26.37 
14  28.48 

0.188 
0.106 
0.072 

21     7  21.98 
21  11  18.53 
21  15  15.09 

Fri. 
Sat. 

10 
11 
12 

21  33  41.45 
21  37  88.57 
21  41  34.93 

9.896 
9.864 
9.882 

14  29  56.9 
14  10  26.0 
13  50  41.1 

48.49 
49.08 
49.66 

14  29.81 
14  30.37 
14  30.17 

0.040 
0.008 
0.023 

21  19  11.64 
21  23    8.20 
21  27    4.76 

Mon. 
Tues. 
Wed. 

13 
14 
15 

21  45  30.53 
21  49  25.39 
21  53  19.53 

9.801 
9.771 
9.741 

13  30  42.4 
13  10  30.5 
12  50    5.5 

50.22 
50.77 
51.30 

14  29.22 
14  27.52 
14  25.11 

0.055 
0.085 
0.115 

21  31     1.31 
21  34  57.87 
21  38  54.42 

Thur. 

Fri. 

Sat 

16 
17 
18 

21  57  12.96 

22  1     5.68 
22    4  57.70 

9.711 
9.682 
9.658 

12  29  27.8 
12    8  38.1 
11  47  36.9 

51.82 
62.81 
52.79 

14  21.98 
14  18.15 
14  13.61 

0.145 
0.174 
0.203 

21  42  50.98 
21  46  47.53 
21  50  44.09 

Moii. 
Tues. 

19 
20 
21 

22    8  49.04 
22  12  39.72 
22  16  29.73 

9.625 
9.598 
9.671 

11  26  24.4 
11     5     1.0 
10  43  27.3 

53.24 
58.69 
54.11 

14    8.40 
14    2.52 
13  55.98 

0.281 
0.239 
0.287 

21  54  40.64 

21  58  37.20 

22  2  33.75 

Wed. 
Thur. 
Fri. 

22 
23 
24 

22  20  19.09 
22  24    7.81 
22  27  55.90 

9.544 
9.617 
9.491 

10  21  43.6 
9  59  50.5 
9  37  48.5 

54.52 
54.90 
56.27 

13  48.79 
13  40.95 
13  32.49 

0.814 
0.840 
0.865 

22    6  30.30 
22  10  26.86 
22  14  23.41 

Sat 
Men. 

25 
26 
27 

22  31  43.37 
22  35  30.23 
22  39  16.51 

9.466 
9.442 
9.418 

9  15  37.6 
8  53  18.5 
8  30  51.8 

56.62 
55.95 
56.27 

18  23.40 
IS  13.71 
13    3.44 

0.890 
0.416 
0.489 

22  18  19.97  1 
22  22  16.52  I 
22  26  13.07 

Tuea. 
Wed. 

28 
29 

22  48    2.24 
22  46  47.^ 

9.394 
9.871 

8    8  17.8 
7  45  36.8 

66.56 

56.85 

12  52.61 
12  41.24 

0.463 
0.485 

22  30    9.63 
22  34    6.18 

Thur. 

30 

22  50  32.06 

9.849 

S.   7  22  49.1 

57.12 

12  29.33 

0.507 

22  38    2.78 

H 

on.— Th.S«BidiHii 

ivtorfbrHi 

Mn  Noon  bu^  bo  asBumed  the  i 

■mo  M  that  for  AppatenC 

Nmd. 
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III. 


AT  GEEENWICH  MEAN  NOON. 

THE  SUN'S 

1 
"s 

1 
1 

Logaxithm 

ofUie 

Radius  Vector 

of  the 

Earth. 

IMff.fi)r 
1  hour. 

Mean  Time 

of 
BldenalOh. 

Tmt  LOHQITUDK. 

Diff.for 

LATITUDB. 

i 
1 

2 
3 

i 

1 

1' 

Ihoar. 

32 
33 
34 

311  55  17.6 

312  56    8.6 

313  56  58.2 

54  59.2 

55  50.0 

56  39.5 

152.15 
152.10 
152.04 

4-6.58 
0.51 
0.42 

9.9936953 
.9937599 
.9938268 

26.5 
27.4 
2S.8 

h.     m.      B. 

3  15  45.20 
3  11  49.29 
3    7  53.38 

4 
5 
6 

35 
36 
37 

314  57  46.5 

315  58  33.4 

316  59  18.9 

57  27.7 

58  14.5 
58  59.8 

161.98 
151.93 
151.87 

0.32 

0.20 

4-0.07 

.9938960 
.9939675 
.9940414 

29.2 
80.2 
S1.8 

3    3  57.47 
3    0     1.56  1 
2  56     5.65 

7 
8 
9 

38 
39 
40 

317  60    3.2 

319  0  46.3 

320  1  28.1 

59  43.9 

0  26.9 

1  8.6 

151.82 
151.77 
161.72 

—0.06 
0.19 
0.30 

.9941178 
.9941966 
.9942777 

82.8 
83.3 
84.8 

2  52    9.74 
2  48  13.83 
2  44  17.92 

10 
11 
12 

41 
42 
43 

321 
322 
323 

2    8.8 

2  48.3 

3  26.5 

1  49.2 

2  28.5 

3  6.5 

151.67 
151.62 
161.57 

0.39 
0.46 
0.49 

.9943611 
.9944466 
.9945341 

85.2 
86.1 
86.9 

2  40  22.01 
2  36  26.10 
2  32  30.19 

13 

14 
15 

44 
45 
46 

324 
325 
326 

4    3.6 

4  39.5 

5  14.3 

3  43.5 

4  19.3 
4  54.0 

151.46 
151.42 

0.46 
0.46 
0.41 

.9946235 
.9947146 
.9948071 

87.6 
88.2 

88.8 

2  28  34.28 
2  24  38.37 
2  20  42.46 

16 
17 
18 

47 
48 
49 

327 
328 
329 

5  47.8 

6  20.0 
6  50.9 

5  27.3 

5  59.4 

6  30.2 

151.87 
151.82 
151.26 

0.32 

0.22 

—0.10 

.9949010 
.9949961 
.9950924 

89.8 
89.8 
40.2 

2  16  46.55 
2  12  50.64  1 
2     8  54.73 

19 
20 
21 

50 
51 
52 

330 
331 
332 

7  20.4 

7  48.5 

8  15.0 

6  59.6 

7  27.6 
7  54.0 

151.20 
151.14 
151.07 

4-0.03 
0.17 
0.31 

.9951898 
.9952880 
.9953870 

40.6 
41.0 
41.8 

2     4  58.83 
2     1    2.92 
1  57    7.01 

22 
23 
24 

53 
54 
55 

333 
334 
335 

8  39.7 

9  2.7 
9  23.9 

8  18.5 

8  41.4 

9  2.5 

150.99 
150.92 
150.85 

0.44 
0.55 
0.64 

.9954867 
.9955872 
.9956885 

41.6 
41.9 
42.2 

1  53  11.10 
1  49  15.19 
1  45  19.29 

25 
26 
27 

56 
57 

58 

336 
337 
338 

9  43.3 
10    0.7 
10  16.1 

9  21.8 
9  39.0 
9  54.3 

150.77 
150.68 
150.60 

0.71 
0.73 
0.73 

.9957906 
.9958935 
.9959972 

42.6 
42.9 
43.8 

1  41  23.38 

1  37  27.47  1 
1  33  31.56 

28 
29 

59 
60 

339 
340 

10  29.4 
10  40.6 

10    7.5 
10  18.6 

150.51 
150.42 

0.69 
0.64 

.9961018 
.9962075 

48.7 
44.1 

1  29  35.65 
1  25  39.75 

30 

61 

341 

10  49.7 

10  27.6 

150.34 

4-0.56 

9.9963143 

44.6 

1  21  43.84 

Noti. 

— >.  oomai 

f  the  date,  X.M 

x>  the  mean  equin 

ozof  Jao 

0<L 

IV. 
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GREENWICH 

MEAN  TIME. 

4 

THE 

MOON'S 

1 
1 

8KMIDIAMKIKB. 

aORIZONTAI 

PABALLAX. 

MXRIDIAIl  PASSAGE. 

•s 

1 

AGE. 

Noon. 

Midnight. 

Nooa. 

DKLibr 
llioar. 

Midnight. 

57  33.4 

58  32.1 

59  29.9 

But  for 
Ihonr. 

DUr.for 
Ihoar. 

1 

2 
3 

1^  sli 

15  50.7 

16  6.8 

15  42.8 

15  58.8 

16  14.4 

57  5.2 

58  2.6 

59  1.5 

+2.31 
2.45 
2.41 

+2.40 
2.46 
2.31 

h.     m. 

7  6.4 

8  4.4 

9  5.8 

2.32 
2.49 
2.59 

d. 

9.5 
10.5 
11.5 

4 
5 
6 

16  21.8 
16  34.2 
16  43.5 

16  28.4 
16  89.0 

16  44.8 

59  56.7 

60  42.4 

61  12.9 

2.18 
1.62 
0.90 

60  21.1 

60  59.8 

61  21.2 

1.90 

1.28 

+0.47 

10  8.4 

11  9.7 

12  8.0 

2.69 
2.49 
2.36 

12.5 
13.5 
14.5 

7 
8 
9 

16  45.7 
16  43.3 
16  35.8 

16  45.1 
16  40.1 
16  30.5 

61  24.4 
61  15.7 
60  48.3 

+0.06 

-0.77 

1.47 

61  22.6 
61     4.1 
60  28.9 

-0.87 
1.14 
1.76 

13    3.2 

13  55.7 

14  46.6 

2.24 
2.15 
2.11 

15.5 
16.5 
17.5 

10 

|12 

16  24.3 
16  10.5 
15  55.6 

16  17.6 
16    3.1 
15  48.1 

60    6.4 
59  15.2 
58  20.4 

1.97 
2.24 

2.28 

59  41.6 
58  48.0 
57  53.1 

2.14 
2.29 
2.25 

15  37.3 

16  28.6 

17  21i2 

2.12 
2.16 
2.22 

18.5 
19.5 
20.5 

1  1^ 
14 

15 

15  40.9 
15  27.4 
15  15.6 

15  84.0 
15  21.3 
15  10.4 

57  26.5 
56  37.0 
55  53.5 

2.17 
1.95 
1.66 

57     1.1 
56  14.4 
55  34.4 

2.07 
1.81 
1.61 

18  15.1 

19  9.7 

20  3.8 

2.26 
2.27 
2.23 

21.5 
22.5 
23.5 

16 
17 
18 

15    5.7 
14  57.8 
14  51.8 

15     1.5 
14  54.6 
14  49.4 

55  17.2 
54  48.2 
54  26.1 

1.86 
1.06 
0.78 

55     1.8 
54  36.3 
54  17.5 

1.21 
0.92 
0.66 

20  56.3 

21  46.1 

22  32.9 

2.18 

2.01 
1.89 

24.5 
25.5 
26.5 

19 
20 
21 

14  47.5 
14  44.9 
14  43.7 

14  46.0 
14  44.1 
14  43.6 

54  10.5 
54    0.7 
53  56.3 

0.63 

0.29 

-0.07 

54    4.9 
53  57.8 
53  56.0 

0.41 
-0.18 
+0.08 

23  16.9 
23  58.5 

6 

1.78 
1.70 

27.5 
28.5 
29.5 

22 
23 
24 

14  43.8 
14  45.4 
14  48.6 

14  44.4 
14  46.8 
14  50.7 

53  56.9 

54  2.8 
54  14.4 

+0.18 
0.S6 
0.60 

53  59.2 

54  7.8 
54  22.3 

0.24 
0.48 
0.73 

0  38.6 

1  18.0 
1  57.6 

1.66 
1.64 
1.68 

0.7 
1.7 
2.7 

25 

126 

27 

14  53.3 

15  0.0 
15    8.5 

14  56.4 

15  4.0 
15  13.6 

54  32.0 

54  56.2 

55  27.6 

0.87 
1.16 
1.46 

54  43.2 

55  11.0 
55  46.1 

1.01 
1.31 
1.61 

2  38.5 

3  21.6 

4  8.0 

1.75 
1.86 
2.01 

3.7 

4.7 
5.7 

128 
29 

15  19.1 
15  31.5 

15  25.1 
15  38.4 

56    6.4 
56  52.2 

1.76 
2.04 

56  28.4 

57  17.3 

1.91 
2.15 

4  58.3 

5  52.6 

2.18 
2.84 

6.7 
7.7 

30 

15  45.6 

15  53.0 

57  43.7 

+2.24 

58  II.O 

+2.30 

6  50.5 

2.46 

8.7 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 

1 

noar. 

Right  Ascension 

Diflf. 
for  1  m. 

Declination. 

1 

DUL 
forlm. 

aow. 

Bight  Afloension. 

Dis: 

forlm. 

Deelliiatfon. 

DIS. 
forlm. 

WEDNESDAY   1. 

FRIDAY 

3. 

h.    m.    s. 

s. 

O         1         II 

« 

h.    m.    s. 

s. 

0       1      u 

• 

0 

3  34  26.08 

2.  46. 

N.24  30     1.0 

«.956 

0 

5  34  48.96 

3.6341 

N.27  12    8.3 

04»7 

1 

3  36  47.12 

3.354-2 

24  36  54.6 

6.839 

1 

6  37  27,10 

2.6378 

27  11  21.6 

0.87S 

S 

3  39    8,60 

2.3817 

24  43  40.5 

6.701 

2 

5  40    5.44 

24M03 

27  10  23.6 

14M0 

3 

3  41  30.53 

2.3693 

24  50  18.7 

6.971 

3 

5  42  43.95 

3.6433 

27    9  14.3 

1.947 

4 

3  43  52.92 

2.3769 

24  56  49.0 

6.430 

4 

5  45  22.63 

2.64S0 

27    7  53.9 

1.485 

5 

3  46  15.76 

2J818 

25     3  11.4 

6.806 

6 

5  48     1.46 

2.U85 

27    6  22.1 

14133 

6 

3  48  39.05 

2.3918 

25    9  25.7 

6.171 

6 

5  50  40.45 

3.6500 

27    4  39.1 

1413 

7 

3  51    2.78 

2.3993 

25  15  31.9 

6.035 

7 

6  53  19.57 

3.6531 

27    2  44.7 

3.001 

8 

3  53  26.95 

2.4066 

25  21  29.9 

5.897 

8 

5  55  58.83 

3.6553 

27    0  39.0 

9.191 

9 

3  55  51.56 

2.4139 

25  27  19.6 

0.768 

9 

6  68  38.20 

2.6571 

26  58  21.9 

9.881 

10 

3  58  16.62 

2.4313 

25  33    0.9 

5.617 

10 

6     1  17.68 

2.6588 

26  55  53.3 

9.571 

11 

4     0  42.11 

3.4384 

25  38  33.8 

A.475 

11 

6    3  57.26 

2.6004 

26  53  13.3 

2.T83 

12 

4    3    8.03 

2.4356 

25  43  58.1 

6.333 

12 

6    6  36.93 

2.6618 

26  50  21.9 

9.953 

13 

4    5  34.38 

3.4437 

25  49  13.7 

5.187 

13 

6    9  16.68 

2.0831 

26  47  19.1 

8.143 

14 

4     8     1.16 

2.4498 

25  54  20.6 

tJOtl 

14 

6  11  66.50 

2.6613 

26  44     4.8 

8.834 

15 

4  10  28.37 

3.4666 

25  59  18.7 

44U 

15 

6  14  36.38 

3.6661 

26  40  39.0 

8.53d 

16 

4  12  55.98 

3.4688 

26    4    7.9 

4.745 

16 

6  17  16.31 

3.6659 

26  37     1.8 

8.717 

17 

4  15  24.01 

3.4707 

26    8  48.1 

4.604 

17 

6  19  56.28 

3.6685 

26  33  13.1 

8.90S 

18 

4  17  62.46 

3.4775 

26  13  19.2 

4.443 

18 

6  22  36.29 

3.6689 

26  29  12.9 

4.099 

19 

4  20  21.31 

3.4843 

26  17  41.2 

4.389 

19 

6  25  16.31 

3.6673 

26  25     1.2 

4.390 

20 

4  22  50.57 

3.4909 

26  21  53.9 

4.131 

20 

6  27  56.35 

3.6673 

26  20  38.1 

4-481 

21 

4  25  20.22 

2.4075 

26  25  57.3 

8.078 

21 

6  30  36.39 

3.6673 

26  16    3.6 

A-tm 

22 

4  27  50.26 

2.5040 

26  29  51.3 

8.820 

22 

6  33  16.43 

2.6671 

26  11  17.5 

4.863 

23 

4  30  20.69 
THl 

2.5104 

JRSDA 

N.26  33  35.8 
Y  2. 

8.661 

23 

6  35  66.44 
SAT 

2.6607 

^URDi^ 

N56    6  20.0 
lY  4. 

5.0iSa 

0 

4  32  51.51 

2.5167 

N56  37  10.8 

8.501 

0 

0  38  36.43 

2.6663 

N.26    1  11.1 

5.343 

1 

4  35  22.70 

2.5239 

26  40  36.1 

ZJS40 

1 

6  41  10.38 

3.6655 

25  55  50.8 

5.433 

;  2 

4  37  54.27 

2.5390 

26  43  61.7 

8.177 

2 

6  43  56.29 

3.6647 

25  60  19.2 

5j033  1 

3 

4  40  26.20 

3.535J 

26  46  57.4 

34)13 

3 

6  46  36.14 

2.6687 

25  44  36.2 

5.813 

4 

4  42  58.49 

3.5411 

26  49  53.2 

3.848 

4 

6  49  15.93 

2.6635 

25  38  41.8 

6-000 

,     5 

4  45  31.13 

3.5469 

26  62  39.1 

3.681 

5 

6  61  65.65 

3.6613 

25  32  36.1 

6.188  . 

!     6 

4  48    4.12 

2.5536 

26  55  14.9 

2.513 

6 

6  54  35.28 

2.6998 

25  26  19.2 

6J75 

1    7 

4  50  37.45 

3.6S83 

26  57  40.6 

2.844 

7 

6  57  14.82 

2.6582 

25  19  61.0 

6.563 

!     8 

4  53  11.11 

3.5639 

26  59  56.1 

2.173 

8 

6  59  54.26 

2.6566 

25  13  11.7 

6.748 

9 

4  55  45.10 

3.5693 

27    2     1.4 

2.003 

9 

7    2  33.60 

2.6516 

25    6  21.2 

6.934 

10 

4  58  19.41 

3.5745 

27    3  56.3 

1.829 

10 

7    5  12.82 

2.6536 

24  69  19.5 

7.119 

11 

5     0  54.03 

3.5796 

27    5  40.9 

1.G56 

11 

7    7  51.92 

2.6505 

24  62    6.8 

7.803 

12 

5     3  28.96 

3.5646 

27    7  15.0 

1.481 

12 

7  10  30.88 

3.6482 

24  44  43.1 

7.496 

13 

5    6    4.18 

3.5695 

27    8  38.6 

1.805 

13 

7  13    9.70 

3.6156 

24  37    8.4 

7.669 

1  14 

5    8  39.70 

3.5943 

27    9  61.6 

1.1-28 

14 

7  15  48.37 

3.6433 

24  29  22.8 

7«0 

'  15 

5  11  15.50 

3.5089 

27  10  54.0 

0.091 

15 

7  18  26.89 

3.6406 

24  21  26.4 

&«31 

16 

5  13  51.57 

3.6034 

27  11  45.7 

0.773 

16 

7  21     5.24 

2.6877 

24  13  19.1 

8.310 

17 

5  16  27.90 

2.60T7 

27  12  26.7 

0.503 

17 

7  23  43.42 

2.6346 

24     5     1.1 

8.380 

18 

5  19    4.49 

3.6119 

27  12  56.9 

0.413 

18 

7  26  21.42 

3.6318 

23  66  32.4 

8066 

19 

5  21  41.32 

2.6169 

27  13  16.2 

0.333 

19 

7  28  69.23 

241-286 

23  47  53.1 

8>74S 

20 

5  24  18.39 

2.6199 

27  13  24.6 

0.050 

20 

7  31  36.85 

2.6353 

23  39    3.3 

8019 

21 

6  26  55.71 

2.6387 

27  13  22.1 

0.134 

21 

7  34  14.28 

2.6330 

23  30    3.0 

0093 

22 

5  29  33.26 

2.6373 

27  13    8.5 

0.318 

22 

7  36  61.50 

3.6185 

23  20  52.2 

9966 

23 

5  32  11.00 

2.6308 

27  12  43.9 

0.503 

23 

7  39  28.50 

3.6149 

23  11  31.1 

0437 

24 

5  34  48.96 

2.6341 

N.27  12    8.3 

0.66r7 

24 

7  42    5.29 

3.6113 

N.23     1  59.8 

*607| 

VI. 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECT,TNATION. 

Hour. 

DilL 
fbrlm. 

DeoUnfttioQ. 

Dlff. 
Ibrlm. 

Soar. 

Rii^tAfloension. 

Biff, 
forlm. 

i 

DeoUnatioii. 

Biff, 
forlm. 

SI 

FNDA^ 

r  5. 

TUESDAY  7. 

h.    m.    I. 

«• 

0        1        1* 

II 

h.    m.    a. 

a. 

O        f        u 

II 

0 

7  42    5.99 

S.6113 

N.23     1  59.8 

9.607 

0 

9  42    2.23 

3.8784 

N.12  35  57.9 

15.740 

1 

7  44  41.85 

fuemA 

22  52  18.3 

9.776 

1 

9  44  24.79 

3.8787 

12  20  11.1 

16.818 

3 

7  47  18.18 

2.6036 

92  42  26.7 

'     9.944 

2 

9  46  47.07 

3.8680 

12    4  19.7 

15.694 

3 

7  49  54.28 

9.4696 

22  32  25.1 

10.110 

3 

9  49    9.06 

SJI643 

11  48  23.8 

15.968 

4 

7  52  30.13 

3.6056 

22  22  13.5 

10.375 

4 

9  51  30.77 

3.3506 

11  32  23.5 

16.089 

5 

7  55    5.74 

%B9U 

22  11  52.1 

10.488 

5 

9  53  52.21 

3.8549 

11  16  19.0 

16.109 

6 

7  57  41.10 

3.5678 

22     1  20.9 

10400 

6 

9  56  13.37 

3.8508 

11     0  10.5 

16.176 

7 

8    0  16.21 

3.5699 

21  50  40.0 

10.761 

7 

9  58  34.25 

3.3458 

10  43  58.0 

164U1 

8 

8    2  51.05 

3.5784 

21  39  49.6 

10.990 

8 

10    0  64.87 

3.8414 

10  27  41.6 

16.803 

9 

8    5  25.62 

3.5740 

21  28  49.7 

iijm 

9 

10    3  15.22 

34060 

10  11  21.6 

16.868 

10 

8    7  59.93 

3.5696 

21  17  40.4 

11.338 

10 

10    5  35.30 

3.3896 

9  54  58.0 

16431 

11 

8  10  33.96 

3.5649 

21     6  21.8 

11.887 

11 

10    7  55.13 

34t988 

9  38  31.0 

16478 

Id 

8  13    7.72 

3.5603 

20  54  54.0 

11.539 

12 

10  10  14.70 

3.8340 

9  22    0.6 

16.589 

13 

8  15  41.19 

3.5656 

20  43  17.1 

11.689 

13 

10  12  34.01 

341198 

9    5  27.1 

16.584 

14 

8  18  14.38 

3.5508 

20  31  31.3 

11.837 

14 

10  14  53.08 

3.3157 

8  48  50.5 

16.684 

15 

8  20  47.29 

3.5460 

20  19  36.5 

11.964 

15 

10  17  11.90 

341117 

8  32  11.0 

160181 

16 

8  23  19.90 

3.5411 

20    7  33.0 

13.130 

16 

10  19  30.48 

3.3077 

8  15  28.8 

16.727 

17 

8  25  52.22 

3.5663 

19  55  20.8 

19.975 

17 

10  21  48.82 

3.8087 

7  58  43.9 

16.770 

18 

8  28  24.24 

3.5813 

19  43    0.0 

13417 

18 

10  24    6.92 

3.3908 

7  41  56.4 

16.811 

19 

8  30  55.97 

3*5263 

19  30  30.8 

13457 

19 

10  26  24.78 

3.3960 

7  25     6.5 

16.850 

90 

8  33  27.39 

3.5313 

19  17  53.2 

13.695 

20 

10  28  42.44 

3.3938 

7    8  14.4 

16.887 

21 

8  35  58.51 

3.5169 

19    5    7.4 

13.881 

21 

10  30  59.86 

3.3886 

6  51  20.1 

16.931 

22 

8  38  29.33 

3.5111 

18  52  13.5 

13.965 

22 

10  33  17.07 

3.9850 

6  34  23.8 

16.953 

23 

8  40  59.84 

3.5060 

N.18  39  11.6 

njom 

23 

10  35  34.06 

3.3814 

N.  6  17  25.6 

16.984 

MQ 

NDAY 

6. 

WED 

NESD 

AY   8. 

0 

8  43  30.05 

8J000 

N.18  26    1.8 

18.997 

0 

10  37  50.84 

3.9780 

N.  6     0  25.7 

174)12 

1 

8  45  59.95 

34987 

18  12  44.2 

13.356 

1 

10  40    7.42 

3.3746 

5  43  24.1 

174»9 

2 

8  48  29.54 

34906 

17  59  19.0 

18483 

2 

10  42  23.79 

34nri9 

5  26  21.0 

174)63 

3 

8  50  58.82 

3.4664 

17  45  46.2 

18.607 

3 

10  44  39.96 

3.9679 

5    9  16.5 

17.086 

4 

8  53  27.79 

34803 

17  32    6.1 

18.780 

4 

10  46  55.94 

3.9648 

4  52  10.7 

17.106 

5 

8  55  56.45 

34750 

17  18  18.6 

18.851 

5 

10  49  11.73 

3.9617 

4  35    3.8 

17.124 

6 

8  58  24.79 

34696 

17    4  24.0 

18.970 

6 

10  51  27.34 

3.3587 

4  17  55.8 

17.140 

7 

9    0  52.82 

34646 

16  50  22.3 

14.08S 

7 

10  53  42.77 

3.3557 

4    0  46.9 

17.154 

8 

9    3  20.54 

34504 

16  36  13.7 

14.300 

8 

10  55  58.02 

3.35% 

3  43  37.3 

17.166 

9 

9    5  47.95 

3.4643 

16  21  58.3 

14.813 

9 

10  58  13.10 

3.9499 

3  26  27.0 

17.176 

10 

9    8  15.05 

34491 

16    7  36.2 

14499 

10 

11     0  28.01 

3.9479 

3    9  16.1 

17.184 

11 

9  10  41.84 

9.4488 

15  53    7.6 

14.580 

11 

11     2  42.76 

3.9446 

2  52    4.9 

17.190 

13 

9  13    8.31 

34886 

15  38  32.6 

14.686 

12 

11    4  57.36 

3.9190 

2  34  53.3 

17.194 

13 

9  15  34.47 

3.4885 

15  23  51.2 

14.741 

13 

11    7  11.80 

3.3395 

2  17  41.5 

17.197 

14 

9  18    0.33 

343B4 

15    9    3.7 

14 

11     9  26.10 

3.3871 

2    0  29.7 

17.197 

15 

9  20  25.88 

34983 

14  54  10.2 

14.943 

15 

11  11  40.25 

3.9847 

1  43  17.9 

17.195 

16 

9  22  51.12 

34183 

14  39  10.7 

15.089 

16 

11  13  54.26 

3.9894 

1  26    6.3 

17.191 

17 

9  25  16.06 

34181 

14  24    5.5 

15.134 

17 

11  16    8.14 

3.9803 

1    8  55.0 

17.185 

18 

9  27  40.69 

34060 

14    8  54.6 

15.398 

18 

11  18  21.89 

3.3381 

0  51  44.1 

17.177 

19 

9  30    5.02 

34081 

13  53  38.2 

15.818 

19 

11  20  35.51 

3.2361 

0  34  33.7 

17.168 

20 

9  32  39.06 

3J981 

13  38  16.4 

16407 

20 

11  22  49.01 

3.2941 

0  17  23.9 

17.156 

21 

9  34  52.79 

3.8981 

13  22  49.3 

15.403 

21 

11  25    2.40 

3.2391 

N.  0    0  14.9 

17.148 

22 

9  37  16.23 

3.8868 

13    7  17.2 

16.678 

22 

11  27  15.67 

3.3903 

S.  0  16  53.2 

17.197 

23 

9  39  39.38 

%3Bn 

12  51  39.9 

23 

11  29  28.84 

342186 

0  34    0.4 

17.111 

^4 

9  42    2.23 

3.8784 

N.12  35  57.9 

15.740 

24 

11  31  41.91 

3.9170 

S.  0  51    6.5 

174)01 
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GREENWICH  MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aseensioii. 

Diff. 
for  1  m. 

Deolination. 

Diff. 
for  1  m. 

Hour. 

Bight  Afloenslon. 

Diff. 
fOrlm. 

DeeUnatloii. 

Diff. 
forlm. 

i 

THURSD/ 

lY  9. 

SATURDAY   11. 

h.    m.    fl. 

fl. 

O        1         /( 

11 

h.    m.    8. 

B. 

o       /       It 

H 

0 

11  31  41.91 

2.2170 

S.  0  61    6.5 

17.091 

0 

13  17  35.65 

2.2208 

S.13  37  44.1 

14.366 

1 

U  33  54.88 

2.«1M 

1    8  11.4 

17.071 

1 

13  19  48.95 

2.2234 

13  51  57.3 

14.173 

2 

11  36    7.7if5 

3.!218d 

1  25  15.0 

n.(M8 

2 

13  22    2.34 

2.3339 

14    6    4.9 

14.068 

3 

11  38  20.55 

3.2m 

1  42  17.2 

17.024 

3 

13  24  15.82 

2.2256 

14  20    6.7 

13.963 

4 

11  40  33.25 

S.2111 

1  59  17.9 

16.991 

4 

13  26  29.39 

2.2272 

14  34    2.8 

13.866 

5 

11  42  45.88 

2.2099 

2  16  17.0 

16.970 

5 

13  28  43.08 

2.2390 

14  47  63.0 

13.787 

6 

11  44  58.43 

2.2087 

2  33  14.3 

16.939 

6 

13  30  56.88 

2.2307 

15     1  37.3 

13.687 

7 

11  47  10.91 

2.2076 

2  50     9.8 

16.908 

7 

13  33  10.78 

2.2325 

15  15  16.6 

13.687 

8 

11  49  23.34 

2.2066 

3    7    3.3 

16.874 

8 

13  35  24.78 

'2.2848 

15  28  47.8 

13.466 

9 

11  51  35.69 

2.2006 

3  23  54.8 

16.810 

9 

13  37  38.90 

2.2302 

15  42  13.8 

13.363 

10 

11  53  47.99 

2.204a 

3  40  44.1 

16.903 

10 

13  39  53.13 

2.3383 

15  55  33.7 

13.279 

11 

11  56    0.24 

2.203S 

3  57  31.2 

16.766 

11 

13  42    7.48 

2.2401 

16    8  47.3 

13.174  1 

12 

11  58  12.45 

2.2081 

4  14  15.9 

16.7*1 

12 

13  44  21.94 

2JM20 

16  21  64.6 

130)68 

13 

12     0  24.61 

2.20:M 

4  30  58.2 

16.083 

13 

13  46  36.52 

2.2440 

16  34  65.5 

12.961   1 

14 

12    2  36.74 

2.2018 

4  47  37.9 

16.639 

14 

13  48  51.22 

2.2400 

16  47  49.9 

12.853 

15 

12    4  48.83 

2.2012 

5    4  14.9 

16.594 

15 

13  51    6.04 

2JU80 

17    0  37.8 

12.744 

16 

12    7    0.89 

2.2008 

6  20  49.2 

16.547 

16 

13  53  20.98 

2.*3fl01 
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5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

33 


4  43 


&.  t. 

■. 

34.31 

9jam 

57.73 

3.9M8 

31.58 

3.4008 

45.79 

a.«NM 

10.35 

9.4131 

35.35 

9.4178 

0.48 

3.43S4 

36.05 

9.498B 

51.94 

9.4848 

18.16 

9.4397 

44.70 

9^4400 

11.56 

9.4603 

38.73 

9.4558 

6.19 

9.4003 

3^.96 

9.4698 

3.03 

9-4TO 

30.38 

9.4750 

59.03 

9.4796 

37.94 

9.4ai9 

67.13 

9488T 

96.59 

9.4931 

56.31 

9.4974 

36.88 

9Ui0J6 

56.50 

9M81 

N.36  0 
36  5 
36  9 
96  13 
36  17 
36  31 
36  35 
86  38 
36  S3 
36  35 
36  38 
86  41 
36  44 
36  47 
36  49 
36  53 
36  54 

36  56 

86  58 

37  0 

87  1 
37  3 
37  4 

NJ37  5 


33.5 
1.9 
33.7 
34.9 
38.4 
33.1 
18.9 
55.8 
33.7 
48.6 
53.3 
53.9 
44.3 
36.4 
59.0 
33.3 
35.9 
40.1 
34.7 
19.7 
54.9 
30.4 
36.0 
41.8 


AMI 
4Aie 
4JZ76 
4.180 
8.964 
8.887 

3JM0 
8390 
8:389 

8un7 

9.983 
^778 
9.693 
9.4ff7 
3.800 
9.150 
1J»1 
1.631 
1.669 
1.607 
1.844 
1.181 
1.016 


h.    m.    8.        I 
6  13  96.971 


i50»T|N.97° 


6  37.7      0.860 


PHASES  OF  THE  MOON. 


Day. 

h.     m. 

O  Full  Moon,     ! 

.      6 

14  35.4 

C  Last  Quarter, . 

.     13 

6  51.3 

0  New  Moon,     . 

.     31 

7  38.6 

3)  First  Quarter, 

.     39 

7  55.3 

<C  Perigee, 
C  Apogee, 


nay. 

7 
31 


h. 

1.6 

8.7 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES 

1 

Star'g  Name 
aod 

Noon. 

P.L. 
of 

im- 

P.L. 

of 

Vlh. 

P.L. 

of 

I».. 

P.L. 
of 

Podtfon. 

Dis: 

Sifl. 

DIIL 

Diff. 

Sun 

W. 

O        1       u 

105  12    4 

9964 

O         1         II 

106  43.  2 

9944 

o      i       II 

108  14  25 

9094 

0        1        II 

109  46  13 

9904 

Venus 

W. 

75     8  62 

MM 

76  37  57 

9036 

78    7  26 

1016 

79  37  20 

9996 

a  Pegasi 
a  Anetis 

w. 

65  21  27 

9821 

66  55  28 

9708 

68  29  58 

»n6 

70    4  58 

9768 

w. 

21  49  30 

9716 

23  25  50 

9687 

25    2  49 

9657 

26  40  26 

9681 

Jupiter 
Pollux 

E. 

50  28  59 

S563 

48  49  41 

9666 

47    9  59 

9648 

45  29  52 

3930 

E. 

53  49  42 

9(U1 

52  11  43 

9634 

50  33  20 

9007 

48  54  35 

9669 

Saturn 

E. 

86  13     7 

959» 

84  34     5 

9677 

82  54  38 

9669 

81  14  46 

3640 

Begulus 

E. 

90  40  17 

9618 

89     1  47 

9001 

87  22  54 

9683 

85  43  35 

3664 

s 

Son 

W. 

117  31  46 

9801 

119    6  12 

9780 

120  41    6 

9700 

122  16  27 

9:338 

Venus 

W. 

87  13  20 

9880 

88  45  53 

9860 

90  18  52 

9847 

91  52  19 

98i37 

a  Pegasi 
a  Anetis 

W. 

78    7  23 

9ftl3 

79  45  20 

9629 

81  23  45 

9601 

83    2  39 

veo 

W. 

34  57  15 

3S08 

36  38  17 

U87 

38  19  49 

9464 

40     1  53 

9449 

Jupiter 
Pollux 

E. 

37    2  53 

9437 

35  20  11 

M19 

33  37    3 

»U)1 

3l  53  29 

93>W 

E. 

40  34  51 

9604 

38  53  43 

9488 

37  12  15 

S179 

35  30  20 

9467 

Saturn 

E. 

72  48  55 

9446 

71     6  25 

»496 

69  23  27 

%lff! 

67  40    2 

9388 

Begulus 

E. 

77  20  30 

%im 

75  38  32 

9460 

73  56    9 

%m 

72  13  17 

9410 

3 

Sun 

W. 

130  20    6 

9636 

131  58  13 

9016 

133  36  47 

9696 

135  15  48 

9*77 

Venus 

W. 

99  46  19 

97*2 

101  22  29 

9702 

102  59    6 

96S3 

104  36    9 

9663 

aPegasi 
a  Anetis 

W. 

91  24     4 

%iSi 

93    5  41 

M66 

94  47  43 

%UH 

96  30  10 

&43I 

W. 

48  39  48 

9337 

50  24  53 

9319 

52  10  25 

9299 

53  56  26 

93SI 

Aldebaran 

W. 

18  59    8 

3014 

20  29    4 

9887 

22     1  40 

9785 

23  36  27 

969S 

PoUux 

E. 

26  55  57 

9395 

25  12  15 

9887 

23  28  22 

9884 

21  44  24 

9384 

Saturn 

E. 

58  56  11 

9394 

57  10    3 

9976 

55  23  28 

3368 

53  36  26 

9341 

Begulus 

E. 

63  32    7 

3316 

61  46  31 

9398 

60    0  28 

3380 

58  13  59 

9«3 

4 

Venus 

W. 

112  47  52 

9671 

114  27  27 

9668 

116    7  26 

3638 

117  47  47 

9621 

aPe^asi 

w. 

105    8    6 

9336 

106  52  44 

9344 

108  37  39 

9833 

110  22  50 

3323 

a  Anetis 

W. 

62  53  25 

9190 

64  42    8 

9174 

66  31  15 

3167 

68  20  47 

9142 

Aldebaran 

W. 

31  54  24 

9419 

33  37  32 

9880 

35  21  37 

9844 

37    6  32 

9313 

Saturn 

£. 

44  34  53 

9167 

42  45  20 

9141 

40  55  24 

3197 

39    5    6 

9119 

Begulus 

E. 

49  15    0 

9176 

47  25  57 

9161 

45  36  31 

9146 

43  46  42 

9130 

S^ 

E. 

103  17  54 

9178 

101  28  54 

9163 

99  39  29 

9146 

97  49  40 

3181 

5 

a  Arietis 

W. 

77  34    3 

9073 

79  25  44 

9061 

81  17  43 

9890 

83  10    0 

9010 

Aldebaran 

W. 

46     1  28 

9189 

47  50  12 

9170 

49  39  24 

9163 

51  29    3 

9136 

Saturn 

E. 

29  48  27 

906-i 

27  56  14 

9043 

26    3  47 

9035 

24  11     7 

9038 

Begulus 

E. 

34  32  14 

9066 

32  40  23 

9065 

30  48  15 

9846 

28  55  52 

9037 

Sp^a 

E. 

88  35    6 

9064 

86  43  11 

906-2 

84  50  57 

9041 

82  58  27 

90S1 

u 

a  Arietis 

W. 

92  35     1 

1999 

94  28  37 

1993 

96  22  22 

1888 

98  16  15 

1904 

Aldebaran 

W. 

60  42  50 

9074 

62  34  29 

9066 

64  26  22 

9067 

66  18  27 

9090 

Jupiter 
Pollux 

w. 

21  23  47 

1970 

23  18    8 

1963 

25  12  42 

1066 

27    7  26 

1030 

w. 

18  12  39 

9184 

20    2  47 

9104 

21  53  40 

9079 

23  45  11 

aoeo 

Spica 
Mars 

E. 

73  32  20 

1991 

71  38  31 

1965 

69  44  33 

1880 

67  50  27 

1976 

E. 

115  18  34 

9186 

113  29  44 

9178 

111  40  44 

9179 

109  51  34 

9167 

7 

Aldebaran 

W. 

75  40  56 

9083 

77  33  39 

9039 

79  26  23 

3033 

81  19    7 

9084 

Jupiter 
Pollux 

W. 

36  42  47 

1938 

38  38    0 

1938 

40  33  13 

1839 

42  28  24 

1041 

W. 

33    8  28 

9009 

35     1  48 

9005 

36  55  14 

9003 

38  48  43 

9003 

Spica 
&(ars 

£. 

58  18  46 

1966 

56  24  21 

1968 

54  29  57 

1970 

52  35  36 

1974 

E. 

100  44  17 

9166 

98  54  42 

9156 

97    5    7 

9157 

95  15  34 

9168 

Antares 

E. 

104    6  16 

1960 

102  11  39 

1960 

100  17    2 

1963 

98  22  27 

1901 

XIV. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES 

• 

« 

ii 

Stw>0NaiiM 
md 

Midnight. 

P.L. 
of 

XVb. 

P.L. 

of 

xvinh. 

P.L. 
of 

XXP>. 

P.L. 
of 

I 

Positioii. 

DIff. 

DIff. 

DIff. 
3813 

DIB. 

Sun 

W. 

O         i        If 

111  18  37 

S863 

O         1         II 

113  51     7 

3863 

O         1         II 

114  24  13 

O         i         II 

115  57  46 

3831 

Venus 

W. 

81     7  39 

f978 

83  38  35 

3963 

84     9  37 

3933 

85  41  15 

3911 

aPegasi 

w. 

71  40  27 

9780 

73  16  37 

3707 

74  53  67 

3687 

76  39  55 

3664 

a  Anetis 

w. 

38  18  39 

9005 

39  57  37 

9680 

31  36  49 

3555 

33  16  46 

3533 

Jupiter 
Pollux 

£. 

43  49  20 

3511 

43    8  33 

3493 

40  26  68 

9175 

38  45     9 

3455 

E. 

47  15  25 

iaro 

45  35  53 

3555 

43  65  55 

9538 

43  15  35 

3531 

Saturn 

E. 

79  34  28 

sa2i 

77  63  44 

3503 

76  13  34 

3184 

74  30  68 

3465 

Begnlus 

E. 

84    3  50 

3545 

83  33  40 

3636 

80  43     3 

9507 

79    3    0 

9188 

3 

Sun 

W. 

133  53  16 

9118 

135  38  33 

9607 

137    5  16 

3ffn* 

138  43  37 

3656 

Venus 

W. 

93  36  13 

9806 

95    0  33 

9785 

96  35  31 

3763 

98  10  37 

3744 

a  Pe^i 

W. 

84  43     1 

3seo 

86  31  51 

3540 

88    3    9 

3531 

89  43  53 

3503 

a  Anetia 

W. 

41  44  38 

943J 

43  37  33 

3400 

45  1!     8 

3379 

46  66  13 

3358 

Jupiter 
Pollux 

E. 

30    9  38 

3S64 

38  35    3 

3846 

36  40  10 

3838 

34  54  53 

3311 

E. 

33  48    6 

9143 

33    5  31 

9439 

30  22  37 

3416 

38  39  35 

3405 

Saturn 

E. 

65  56  10 

9369 

64  11  51 

3850 

62  27     5 

9333 

60  41  63 

3813 

Regulns 

E. 

70  39  57 

3391 

68  46  10 

9378 

67     1  66 

3854 

65  17  15 

2335 

3 

Sun 

W. 

136  55  15 

3568 

138  35    8 

3538 

140  15  28 

3630 

141  66  13 

3503 

Venus 

W. 

106  13  38 

9644 

107  51  33 

9635 

109  29  64 

9606 

111     8  41 

3588 

aPegasi 
a  Anetis 

W. 

98  13     1 

9iI5 

99  56  15 

9899 

101  39  61 

9381 

103  83  48 

3870 

W. 

55  43  55 

9261 

57  39  53 

9IU3 

69  17  17 

9335 

61     6     8 

3307 

Aldebaran 

W. 

35  13  10 

3036 

36  51  29 

9663 

28  31  15 

3510 

30  13  16 

3460 

Pollux 

E. 

30    0  37 

3893 

18  16  41 

9408 

16  33  18 

9131 

14  60  88 

3465 

Saturn 

E. 

51  48  59 

3333 

60     1     5 

3306 

48  12  46 

3189 

46  34     8 

3173 

Begulns 

£. 

66  37    3 

9344 

54  39  41 

3337 

63  61  53 

91209 

51     3  39 

3193 

4 

Venus 

W. 

119  38  31 

3606 

131     9  36 

3493 

133  51     1 

3478 

134  33  46 

3464 

aPegasi 

W. 

113    8  17 

9813 

113  53  58 

3305 

116  39  50 

2298 

117  36  63 

9393 

a  Anetis 

W. 

70  10  43 

3137 

73     1     0 

9113 

73  51  40 

3099 

75  43  41 

3085 

Aldebaran 

W. 

38  53  13 

3384 

40  38  36 

3358 

43  35  38 

2B3 

44  13  16 

9310 

Saturn 

E. 

37  14  35 

3000 

35  33  34 

3086 

33  33    4 

3073 

31  40  34 

3063 

Regultis 

E. 

41  56  39 

3116 

40    5  55 

3108 

38  15     1 

3090 

36  33  47 

3078 

SpKa 

E. 

95  59  38 

3116 

94     8  64 

3103 

93  17  58 

3069 

90  86  43 

3076 

5 

a  Anetis 

W. 

85    3  33 

9080 

86  55  80 

3031 

88  48  31 

3018 

90  41  36 

3006 

Aldebaran 

w. 

63  19    7 

3133 

55    9  33 

3108 

67    0  30 

3095 

58  61  87 

3085 

Saturn 

E. 

33  18  16 

3034 

30  35  19 

3031 

18  38  17 

3030 

16  39  14 

9038 

Begulus 

B. 

37    3  15 

3(»9 

35  10  36 

3033 

33  17  36 

3016 

31  34  17 

90J3 

Sp£a 

£. 

81     5  41 

3031 

79  13  40 

9013 

77  19  86 

3905 

76  85  68 

1998 

6 

a  Anetis 

W. 

100  10  15 

1961 

103    4  19 

197S 

103  58  38 

1977 

105  53  39 

1975 

Aldebaran 

W. 

68  10  43 

3045 

70     3     7 

3041 

71  55  38 

3037 

73  48  16 

3034 

Jupiter 
Pollux 

w. 

39    3^19 

1946 

30  57  19 

1913 

38  53  85 

1989 

34  47  36 

1938 

w. 

85  37  13 

3044 

37  89  37 

3033 

39  82  SO 

3033 

31  15  18 

3016 

SAica 
Mars 

E. 

65  56  14 

1973 

64     1  57 

1970 

63     7  36 

1968 

60  13  11 

1968 

E. 

108    3  16 

3163 

106  13  53 

3159 

104  83  33 

3157 

103  33  51 

3156 

7 

Aldebaran 

W. 

83  11  48 

3087 

85     4  35 

3(M0 

80  56  67 

9044 

88  49  33 

3060 

Jupiter 
Pollux 

W. 

44  33  33 

1948 

46  18  36 

1917 

48  13  34 

1951 

50    8  36 

1956 

w. 

40  43  13 

90O3 

43  35  44 

9004 

44  89  13 

3006 

46  83  37 

9009 

Spica 
Mars 

E. 

50  41  30 

1977 

48  47    9 

J98J 

46  63    4 

1986 

44  69     9 

1903 

E. 

93  36     3 

3161 

91  36  37 

3165 

89  47  17 

9170 

87  68     6 

3176 

Antares 

£. 

96  37  56 

1967 

94  33  39 

1971 

93  39    9 

1975 

90  44  65 

1981 

34 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

1! 

8 

Star's  Name 

p.  L. 

P.L. 

P.L. 

1 
P.L. 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

I»- 

of 

Position 

DMf. 

Diff. 

9063 

Diff. 

Dur. 

Aldebaran 

W. 

0        1         II 

90  41  39 

90fi6 

0        1        „ 

92  33  46 

O         1         1, 

94  25  42 

9071 

O        1        u 

96  17  26 

9019 

Jupiter 
Pollux 

W. 

59    3     8 

1988 

53  57  41 

1960 

55  52    4 

1977 

57  46  15 

1935 

W. 

48  15  57 

aou 

50     9  10 

9019 

52    2  14 

9096 

53  55     9 

9089 

Saturn 

W. 

16  17  11 

9009 

18  10  31 

9009 

20     3  51 

9010 

21  57  10 

901S 

Spica 
Mars 

E. 

43     5  23 

aooo 

41  11  48 

9007 

39  18  25 

9016 

37  25  16 

9096 

E. 

86     9     1 

31S-i 

84  20    6 

3180 

82  31  22 

9196 

80  42  49 

3906 

Antares 

E. 

88  50  50 

1987 

86  56  55 

1993 

85     3  10 

9001 

83     9  37 

9008 

9 

Jupiter 
Pollux 

W. 

67  13  36 

a035 

69    6  15 

9048 

70  58  35 

9000 

72  50  36 

9073 

W. 

63  16  32 

9079 

65     8    3 

9091 

66  59  16 

3103 

68  50  11 

3116 

Saturn 

W. 

31  21  40 

90» 

33  13  54 

9009 

35     5  52 

9073 

36  57  33 

9085 

Regulus 

Spica 

Mars 

W. 

26  14  51 

9073 

28    6  32 

9083 

29  57  57 

9095 

31  49     4 

2107 

E. 

28     3  43 

9088 

26  12  26 

9101 

24  21  33 

9199 

22  31     7 

2141 

E. 

71  43  43 

9960 

69  56  45 

2273 

68  10    6 

9986 

66  23  46 

2300 

Antares 

E. 

73  45  27 

9061 

71  53  27 

9079 

70     1  45 

9065 

68  10  23 

9098 

10 

Jupiter 
Pollux 

W. 

82     5  23 

9145 

83  55  13 

9161 

85  44  40 

9177 

87  33  42 

2191 

W. 

77  59  39 

9186 

79  48  27 

2909 

81  36  52 

9918 

83  24  53 

2934 

Saturn 

W. 

46  11     1 

9153 

48    0  39 

9169 

49  49  54 

9184 

51  38  46 

2900 

Rcgulus 

W. 

40  59  44 

9176 

42  48  47 

9199 

44  37  27 

9907 

46  25  44 

•2923 

Mars 

£. 

57  37  35 

xm 

55  53  32 

9397 

54     9  53 

9415 

52  26  39 

9423 

Antares 

E. 

58  58  44 

9170 

57    9  32 

9186 

55  20  43 

9i02 

53  32  18 

2218 

Sun 

E. 

132  14  24 

9489 

130  32  45 

9499 

128  51  30 

9516 

127  10  39 

95S4 

U 

Jupiter 
Saturn 

W. 

96  32  40 

9-778 

98  19  12 

9996 

100    5  18 

9313 

101  50  58 

3331 

W. 

60  36  58 

9983 

62  23  24 

9300 

64     9  21 

9317 

65  64  65 

2C» 

Rcgulus 

W. 

55  21     7 

9307 

57    6  57 

93*4 

58  52  22 

9341 

60  37  22 

3359 

Mars  . 

E. 

43  57  12 

3)30 

42  16  41 

9559 

40  36  40 

9579 

38  67     7 

9594 

Antares 

E. 

44  36  25 

9303 

42  50  30 

9390 

41     5    0 

9337 

39  19  55 

2355 

Sux 

£. 

118  52  34 

9691 

117  14  12 

9643 

115  36  16 

9663 

113  58  46 

9061 

13 

Saturn 

W. 

74  36  27 

9499 

76  19  30 

^m 

78    2    8 

9457 

79  44  22 

2174 

Repilus 

W. 

69  16     0 

9446 

70  58  29 

9464 

72  40  33 

9489 

74  22  12 

2499 

Spica 

W. 

15  26     6 

9518 

17    6  54 

9599 

18  47  36 

95.W 

20  28     7 

3540 

Antares 

E. 

30  40  54 

9444 

28  58  22 

9461 

27  16  14 

3479 

25  34  31 

2496 

Mars 

E. 

30  47    4 

9719 

29  10  40 

9739 

27  34  52 

9766 

25  59  40 

27M 

Sux 

E. 

105  57  33 

9n6 

104  22  34 

9795 

102  48    0 

9815 

101   13  51 

3S33 

13 

Saturn 

W. 

88     9  33 

9556 

89  49  26 

9574 

91  28  56 

9591 

93     8     3 

2606 

Renins 

W. 

82  44  30 

9583 

84  23  48 

9599 

86    2  44 

9615 

87  41  18 

2632 

Spica 

W. 

28  46  47 

9601 

30  25  36 

9618 

32    4    6 

9639 

33  42  17 

9647 

Sux 

E. 

93  29     3 

9995 

91  57  16 

9949 

90  25  51 

9960 

88  54  48 

99n   . 

U 

Saturn 

W. 

101  18  27 

9689 

102  55  31 

9696 

104  32  16 

9711 

106     8  41 

97U 

Regius 

W. 

95  48  48 

9707 

97  25  18 

9799 

99     1  28 

9735 

100  37  21 

2750 

Spica 

w. 

41  48  21 

9718 

43  24  37 

9739 

45    0  35 

3744 

46  36  16 

2756 

. 

Sun 

E. 

.  81  24  49 

aaea 

79  55  50 

8075 

78  23  10 

8091 

76  58  49 

3105 

15 

Saturn 

W. 

114    6  30 

9788 

115  41  14 

99110 

117  15  42 

9819 

118  49  54 

2993 

Spica 

W. 

64  30  25 

98iO 

66     4  27 

2831 

57  38  14 

9343 

69  U  46 

2d53 

Sun 

E. 

69  41  27 

8175 

68  14  48 

8188 

66  48  25 

8901 

65  22  17 

3914 

16 

Spica 

W. 

66  56    4 

9906 

68  28  17 

3913 

70    0  19 

9993 

71  32     9 

3991 

Antares 

W. 

21     3  51 

9898 

22  36  13 

9907 

24     8  23 

3916 

25  40  22 

9994 

]Mar8 

W. 

19  40  36 

3968 

21     5  25 

8959 

22  30  25 

3933 

23  65  33 

3947 

XVI. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

8 

8tar*8Nam6 

P.  L. 

P.  L. 

p.  L. 

'p.l; 

and 
Podtioo 

Midnight. 

of 

Dur. 

XVh. 

of 
Wff. 

9100 

xvnih. 

of 
IHff. 

XXIh. 

of 
Biff. 

Aldcbaran 

w. 

o      1       ri 
98    8  57 

90S9 

O         1         // 

100    0  13 

O         1         1, 

101  51  13 

9111 

O         1        11 

103  41  54 

9199 

Jupiter 
Pollux 

W. 

59  40  13 

19M 

61  33  57 

9008 

63  37  36 

9013 

65  30  40 

9095 

W. 

55  47  53 

9D41 

57  40  84 

9049 

59  33  43 

9050 

61  34  45 

9069 

Saturn 

W. 

33  50  34 

9018 

35  43  30 

9095 

37  36  86 

9039 

39  39  10 

9041 

StMca 
Alars 

E. 

35  33  33 

9086 

33  39  44 

9048 

31  47  34 

9060 

39  55  23 

9078 

E. 

78  54  39 

XiU 

77    6  83 

9995 

75  18  33 

9936 

73  30  59 

9948 

Antaies 

E. 

81  16  17 

9018 

79  33  11 

9098 

77  30  20 

9038 

75  37  45 

9049 

9 

Jupiter 
Pollux 

W. 

74  43  16 

9087 

76  33  35 

9100 

78  34  34 

9115 

80  15  10 

3180 

W. 

70  40  46 

9199 

73  31     1 

9148 

74  30  65 

9157 

76  10  38 

3171 

Saturn 

W. 

38  48  55 

9096 

40  39  57 

9111 

43  30  39 

9134 

44  31     1 

3189 

R^ulns 

W. 

33  39  53 

9190 

35  30  31 

9138 

37  30  30 

9147 

39  10  18 

3161 

Spica 
Afars 

E. 

30  41  10 

9163 

18  51  46 

9186 

17    3  58 

3216 

15  14  54 

3951 

E. 

64  37  47 

9315 

63  53  10 

9331 

61     6  55 

9346 

59  33    3 

3368 

Antares 

E. 

66  19  30 

9111 

04  88  38 

9196 

63  38  18 

9140 

60  48  30 

9155 

10 

Jupiter 
Pollux 

W. 

89  33  19 

9210 

91   10  33 

9997 

93  58  30 

9943 

94  45  43 

3261 

W. 

85  13  30 

»251 

86  59  43 

«67 

88  46  30 

9983 

90  33  54 

9999 

Saturn 

w. 

53  37  13 

9217 

55  15  15 

9933 

57     3  54 

9949 

58  50    9 

3966 

Regulus 

w. 

48  13  38 

9939 

50     1     7 

£»6 

51  48  13 

9279 

53  34  53 

9989 

Mars 

E. 

50  43  53 

94A9 

49     1  31 

9470 

47  19  36 

3191 

45  38  10 

9511 

Antares 

E. 

51  44  18 

9935 

49  56  43 

9993 

48     9  32 

9968 

46  S3  46 

9985 

Sun 

E. 

135  30  13 

9351 

133  50  11 

9569 

123  10  34 

9587 

130  31  31 

9606 

11 

Jupiter 

W. 

103  36  13 

9S48 

105  31     3 

9366 

107     5  36 

9383 

108  49  35 

9401 

Saturn 

W. 

67  40    4 

9353 

69  24  47 

9370 

71     9    5 

9387 

73  53  59 

3405 

Regulus 

W. 

63  31  56 

93T7 

64     6     4 

93M 

65  40  48 

9411 

67  33     7 

3499 

l^iars 

E. 

37  18    4 

9617 

35  39  33 

9640 

34     1  31 

9663 

33  34     1 

9687 

Antares 

E. 

37  35  16 

9878 

35  51     3 

9301 

34     7  14 

9409 

33  33  53 

9496 

Sun 

E. 

113  31  41 

9700 

110  45     1 

9719 

109    8  46 

9738 

107  33  57 

9757 

13 

Saturn 

W. 

81  36  13 

U91 

83     7  38 

9fi06 

84  48  40 

9595 

86  39  18 

9549 

Re^uIus 

W. 

76    3  37 

9516 

77  44  18 

9533 

79  34  45 

3550 

81     4  49 

9566 

Spica 

w. 

33    8  35 

9551 

33  48  37 

9564 

35  38  13 

9577 

37    7  39 

9591 

i^tares 

E. 

S3  53  13 

9514 

33  13  18 

9530 

30  31  47 

3548 

18  51  40 

9561 

Man 

E. 

34  35    6 

9898 

33  51  14 

9869 

31  18    6 

9900 

19  45  47 

9949 

Sun 

E. 

09  40    6 

9803 

98    6  45 

9870 

96  33  48 

9888 

95     1  14 

9906 

13 

Saturn 

W. 

94  46  50 

9039 

96  35  15 

9638 

98     3  19 

9659 

99  41     3 

9667 

Regulos 

w. 

89  10  30 

9648 

90  57  30 

9668 

93  34  49 

9678 

94  11  59 

9693 

SpTca 

w. 

35  30    8 

96G9 

36  57  39 

9675 

38  34  53 

9689 

40  11  46 

3704 

Sun 

E. 

87  34    6 

9904 

85  53  46 

soil 

84  33  47 

8097 

83  54     8 

8013 

14 

Saturn 

W. 

107  44  49 

9W7 

109  30  40 

9760 

110  56  14 

3768 

113  31  30 

97T5 

Regius 

W. 

103  13  54 

9763 

103  48  10 

9Tn 

105  33    8 

3789 

106  57  50 

9801 

Spica 

W. 

48  11  39 

9Tri 

49  46  45 

9784 

51  31  34 

3795 

52  56    8 

9808 

Sun 

E. 

75  30  46 

SI90 

74     3     1 

8184 

73  35  33 

8148 

71     8  33 

3169 

15 

Saturn 

W. 

130  33  53 

9886 

131  57  35 

3845 

133  31     5 

9855 

135     4  31 

9866 

Spica 

W. 

60  45    5 

9864 

63  18  10 

9875 

63  51     1 

9885 

65  33  39 

9895 

Sun  ' 

E. 

63  56  34 

8995 

63  30  45 

8937 

61     5  30 

8948 

59  40    8 

8959 

16 

Spica 

W. 

73     3  49 

8989 

74  35  19 

9946 

78    6  39 

9955 

77  37  48 

9969 

Antares 

W. 

37  13  10 

9988 

38  43  47 

9941 

30  15  14 

9949 

31  46  31 

9957 

Mani 

W. 

35  30  46 

8946 

36  46     1 

8944 

38  11  18 

8946 

39  36  34 

8946 

3€ 
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XVII. 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTAKCBS. 

16 

Star's  Nam« 

P.  L. 

P.  L. 

P.  L. 

P.L. 

and 

Noon. 

of 

Illb. 

of 

Vlh. 

of 

IXh. 

or 

PoBltloa. 

DilL 

Diff. 

DilL 

put 

Sun 

E. 

58  15     8 

xm 

O        1          II 

66  50  31 

8360 

O       1        n 

55  35  46 

8390 

0       J         fi 

64     1  33 

»00 

17 

Spica 

W. 

70    8  48 

3900 

80  39  39 

9977 

88  10  31 

3983 

83  40  55 

9969 

Antares 

W. 

33  17  38 

99» 

84  48  39 

9979 

36  10  37 

3977 

37  50     8 

9983     1 

Mars 

W. 

31     1  40 

S347 

33  87    3 

8340 

33  58  13 

3359 

35  17  31 

3354 

Sun 

E. 

47    3    8 

8848 

45  38  46 

8851 

44  15  33 

3356 

43  53  39 

3315     1 

18 

Spica 

W. 

91  11  55 

8017 

93  41  47 

8039 

94  11  33 

3036 

95  41  13 

3031     ■ 

Antares 

W. 

45  31  43 

son 

46  51  43 

8017 

48  31  34 

8031 

49  51  31 

8035 

Mara 

W. 

43  83  10 

8370 

43  46  57 

9m 

45  11  41 

3376 

46  36  31 

3378    . 

Sunj 

E. 

35  59    6 

8808 

34  36  47 

8408 

83  14  34 

8409 

31  53  38 

8415     1 

*33 

Sun 

W. 

18  39  59 

8487 

19  51  n 

8486 

31  13  34 

8453 

33  33  41 

8450    1 

Aldebaran 

E. 

75  56  43 

8181 

74  39  10 

3139 

73     1  36 

8138 

71  34     0 

8137     1 

Jupiter 

E. 

113  14  46 

8040 

111  45  83 

8080 

110  15  58 

8096 

108  46  30 

3083 

34 

Sun 

W. 

39  31  15 

3438 

30  43     5 

3419 

33    5    0 

8414 

33  37     1 

84l» 

Aldebaran 

E. 

64  15  35 

8119 

63  47  48 

8117 

61  19  59 

3115 

59  $3    8 

3114 

Jupiter 
Pollux 

E. 

101  18  15 

8017 

99  48  33 

8014 

98  18  37 

3009 

96  48  26 

80O5 

E. 

106  33  31 

8049 

104  64    9 

8M7 

103  24  54 

8043 

101  55  33 

8086     j 

35 

Sun 

W. 

40  18  43 

8878 

41  41  33 

8871 

43     4  13 

3364 

44  37  U 

3357 

Aldebaran 

E. 

53  33  33 

8106 

51     4  81 

8106 

49  36  17 

3106 

48    8  13 

810S     ' 

Jupiter 
Pollux 

E. 

89  16  59 

9079 

87  46  13 

9974 

86  15  38 

3960 

84  44  36 

3963 

E. 

94  37  13 

8010 

93  57  13 

8004 

91  37     5 

3996 

89  56  50 

9001 

Saturn 

E. 

135    3  15 

39» 

133  33  37 

3906 

133     1  33 

3900 

130  30  39 

3854 

36 

Sun 

W. 

51  34  13 

8316 

53  48    7 

3806 

54  13  11 

8396 

55  36  37 

8387 

Venus 

W. 

16  34  18 

8A66 

17  53    9 

8549 

19  13  39 

3518 

30  33  4^ 
36  33  56 

8491 

Aldebaran 

E. 

40  47  47 

8107 

39  19  46 

8110 

37  51  48 

8114 

3120 

Jupiter 
Pollux 

E. 

77    8     3 

ft92i 

75  36  16 

9917 

74     4  19 

9900 

73  33  11 

3900 

E. 

83  33  33 

3064 

80  53  13 

9946 

79  SO  53 

9939 

77  49  23 

3990 

Saturn 

E. 

113  53     1 

9915 

111  31     1 

3908 

109  48  53 

9809 

108  16  32 

3890 

87 

Sun 

W. 

63  40  44 

8383 

64    6  15 

3331 

65  31  59 

3300 

66  67  58 

8196 

Venus 

W. 

37  19  53 

8888 

38  43  38 

3365 

30    5  35 

8847 

31  38  43 

8339 

Jupiter 
Pollux 

E. 

64  48  37 

38K 

63  15  16 

9SU3 

61  41  42 

9831 

60     7  54 

3819 

E. 

70    8  57 

9W1 

68  36  14 

2871 

67     3  18 

9860 

65  30     8 

3849 

Saturn 

E. 

100  31  50 

9641 

98  58  15 

9830 

97  34  36 

9319 

95  50  23 

3907 

Regulus 

E. 

107     3  32 

3886 

105  30  19 

9855 

103  57    3 

3844 

103  33  33 

3383 

38 

Sun 

W. 

74  11  47 

8138 

75  39  23 

8114 

77    7  16 

8099 

78  35  27 

aoss 

Venus 

W. 

38  30  13 

8348 

39  55  31 

8335 

41  21  11 

8309 

43  47  10 

3191 

Jupiter 
Pollux 

£. 

53  15    3 

9757 

60  39  38 

9745 

49    3  58 

9733 

47  38     1 

9718 

E. 

57  40  37 

9790 

66     5  56 

9n8 

54  30  59 

3765 

53  55  45 

9753 

Saturn 

E. 

87  66  13 

3744 

86  30  33 

9733 

84  44  35 

2719 

83     8  30 

9705 

Regulus 

E. 

94  33    4 

9760 

93  56  56 

3756 

91  31  31 

9743 

89  45  48 

3739 

39 

Sun 

W. 

86     1  11 

8003 

87  31  31 

9966 

89     1  51 

9960 

90  38  43 

9951 

Venus 

W. 

50    3  25 

8101 

61  30  34 

8063 

53  59     5 

3064 

54  37  69 

8045 

a  Arietis 

w. 

30  39  17 

9707 

33  15  48 

9687 

33  53  46 

9066 

35  30  11 

son 

Jupiter 
Pollux 

E. 

39  33  33 

9046 

37  45  40 

9631 

36     7  37 

9615 

34  38  53 

9001 

E. 

44  55  13 

9085 

43  18  13 

9671 

41  40  53 

9657 

40     3  16 

3643 

Saturn 

E. 

75    3  17 

9631 

73  34     4 

9615 

71  45  30 

9509 

70     6  34 

9984 

Regulus 

E. 

81  43  34 

9054 

80    4  43 

9639 

78  36  40 

3623 

76  48  16 

3607 

XVIII. 
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GREENWICH    MEAN 

TIME.    . 

LUNAK  DISTANCBS. 

16 

Sterns  Namt 

P.Ii. 

P.  L. 

P.  L. 

P.L. 

and 
PodtioiL 

Midniglrt. 

of 
DiO. 

XVh. 

of 
DIO. 

XVIIIb. 

of 
DIff. 

XXIh. 

of 
Dlff. 

Sun 

E. 

0       1        n 

52  37  U 

saoe 

O       1         u 

51  13  10 

S31S 

O        1          II 

49  49  19 

3337 

O        1          ti 

48  25  39 

8839 

17 

Spica 

W. 

85  U  21 

99M 

86  41  41 

3001 

88  11  53 

3007 

89  41  57 

8013 

, 

Antares 

W. 

39  20  42 

9989 

40  51     8 

3996 

42  21  27 

3001 

43  51  38 

3006 

Mars 

W. 

36  42  26 

335S 

38    7  27 

3360 

39  32  25 

8364 

40  57  19 

3966 

Sun 

E. 

41  29  33 

33TO 

40    6  45 

3379 

38  44     5 

3386 

37  21  32 

8393 

18 

Spica 

W, 

97  10  47 

3096 

98  40  16 

3039 

100    9  41 

8043 

101  39     1 

8(M6 

An  tares 

W. 

51  21     3 

ao8o 

52  50  39 

3083 

54  20  11 

8087 

55  40  38 

8040 

Mara 

w. 

48    0  58 

3381 

49  25  32 

3388 

50  50    3 

8987 

52  14  30 

8980 

Sun 

E. 

30  30  29 

34:20 

29    8  35 

8430 

27  46  47 

3430 

26  25    4 

3439 

23 

Sun 

w. 

23  55     1 

3440 

25  16  26 

S441 

26  37  56 

S436 

27  59  32 

8480 

Aldebaran 

E. 

70    6  23 

3m 

68  38  44 

3134 

67  11     3 

8133 

65  43  20 

3190 

Jupiter 

E. 

107  16  58 

3080 

105  47  23 

8097 

104  17  44 

8034 

102  48     1 

8033 

24 

Sun 

W. 

34  49     8 

3403 

36  11  21 

3387 

37  33  41 

8391 

38  56    8 

8889 

Aldebaran 

E. 

58  24  15 

3113 

56  56  20 

3110 

55  28  23 

3109 

54     0  24 

3107 

Jupiter 
Pollux 

E. 

95  18  19 

3001 

93  48    7 

3996 

92  17  48 

9990 

90  47  23 

9969 

E. 

100  26    5 

3081 

98  56  31 

3037 

97  26  52 

8023 

95  57     6 

3016 

25 

Sun 

W. 

45  50  17 

3840 

47  13  32 

8841 

48  36  56 

8383 

50    0  29 

8834 

Aldebaran 

E. 

46  40    7 

3102 

45  12    0 

SUM! 

43  43  54 

8103 

42  15  50 

8J09 

Jupiter 
Pollux 

E. 

83  13  35 

29M 

81  42  25 

3948 

80  11     7 

9941 

78  39  40 

9988 

E. 

88  26  26 

S986 

86  55  54 

3977 

85  25  13 

9970 

83  54  23 

9963 

Saturn 

E. 

118  59  18 

9946 

117  27  58 

99S9 

115  56  29 

9931 

114  24  50 

9994 

26 

Sun 

W. 

57    0  54 

3-276 

58  25  33 

8366 

59  50  24 

3396 

61  15  27 

8S44 

Venus 

W. 

21  53  17 

8466 

23  14  19 

8443 

24  35  47 

3433 

25  57  38 

3403 

Aldebaran 

E. 

34  56  11 

3m 

33  28  34 

8130 

32     1     8 

8148 

30  33  57 

3161 

Jupiter 
Pollux 

E. 

70  59  52 

3801 

69  27  22 

388-i 

67  54  40 

9873 

66  21  45 

98S3 

E. 

76  17  42 

9930 

74  45  48 

3911 

73  13  43 

3901 

71  41  26 

9899 

Saturn 

E. 

106  44    0 

3881 

105  11  17 

3871 

103  38  21 

3861 

102     5  12 

9891 

27 

Sun 

W. 

68  24  12 

3183 

69  50  42 

3170 

71  17  27 

8196 

72  44  28 

8143 

Venus 

W. 

32  52  20 

8313 

34  16  18 

3394 

35  40  36 

8976 

37     5  IB 

8900 

Jupiter 
Pollux 

E. 

58  33  51 

2807 

56  59  32 

3794 

55  24  58 

3783 

53  50     8 

9771 

E, 

63  56  44 

S888 

62  23     5 

3836 

60  49  11 

3819 

59  15     2 

9809 

Saturn 

E. 

94  16    4 

3799 

92  41  30 

3784 

91     6  41 

3773 

89  31  36 

3796 

Regulus 

E. 

100  49  46 

3831 

99  15  45 

3806 

97  41  28 

8796 

96    6  55 

3783 

28 

Sun 

W. 

80     3  57 

8068 

81  32  46 

8099 

83     1  54 

8086 

84  31  22 

8019 

Venus 

W. 

44  13  30 

3173 

45  40  11 

8199 

47    7  14 

8137 

48  34  39 

3119 

Jupiter 
Pollux 

E. 

45  51  45 

2704 

44  15  11 

3690 

42  38  18 

9679 

41     1     5 

3661 

E. 

51  20  14 

3783 

49  44  25 

3739 

48    8  18 

9713 

46  31  54 

3698 

Saturn 

E. 

81  31  47 

3680 

79  54  53 

3676 

78  17  41 

9661 

76  40    9 

3646 

Kegultts 

E. 

88    9  47 

3714 

86  33  26 

3690 

84  56  45 

9089 

83  19  45 

3669 

29 

Sun 

W. 

92    3  57 

3933 

93  35  34 

3916 

95    7  33 

3896 

96  39  55 

9B80 

Venus 

W. 

55  57  16 

8036 

57  26  57 

8007 

68  57     1 

9987 

60  27  30 

3968 

a  Arietis 

W. 

37     8    2 

9897 

38  46  20 

9607 

40  25    5 

3968 

42    4  16 

3969 

Jupiter 
Pollux 

E. 

32  49  59 

3985 

31  10  43 

3969 

29  31     6 

9993 

27  51     7 

3937 

E. 

38  25  20 

9630 

36  47    6 

3618 

35    8  35 

9004 

33  29  46 

3999 

Saturn 

E. 

68  27  17 

3967 

06  47  37 

3991 

65    7  35 

3984 

63  27    9 

3919 

Begulus 

E. 

75     9  30 

3990 

73  30  21 

3973 

71  50  49 

3997 

70  10  55 

3940 
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I. 


AT 

GREENWICH  APPARENT 

NOON. 

THE  SUN'S 

Sidmid 
Tim. 

1 

t 

1 

1 

1 
2 
3 

ortbe 

Semi- 

dUuMter 

E<|natkni.r 

Timt, 

UU 
added  to 
Apparent 

Timt. 

1 
DUtfor 

DUr.lbr 
Ihowr. 

Apparent 

VULtar 
I  boar. 

Beini. 

dtaoMtwr. 

th. 

HwU- 

iu. 

Thur. 

Fri. 

Sat. 

22  50  34.01 
22  54  18.07 
22  58     1.63 

9.8J9 
9.328 
9.308 

S.   7  22  37.3 
6  59  43.5 
6  36  44.0 

57.12 
67.36 
67.69 

16' 
16 
16 

10.20 
9.96 
9.72 

65.39 
65.32 
65.25 

\i  29.22 
12  16.77 
12     8.82 

..           1 
0.607 
0.528 
0.549 

Sun. 
Mon. 
Tues. 

4 
5 
6 

23     1  44.71 
28    6  27.34 
23    9    9.55 

9.288 
9.2«9 
9.251 

6  13  39.3 
5  50  29.6 
5  27  14.9 

67.81 
58.02 
68.21 

16 
16 
16 

9.47 
9.22 
8.96 

65.18 
65.12 
65.06 

11  50.89 
11  86.49 
11  22.19 

0.569  , 
0.687  i 
0.«>4 

Wed, 
Thur. 
Fri. 

7 
8 
9 

23  12  51.35 
23  16  32.76 
23  20  13.81 

9.234 
9.219 
9.203 

5    3  55.9 
4  40  33.0 
4  17    6.5 

68.88 
68.68 
58.67 

16 
16 
16 

8.70 
8.44 
8.18 

65.00 
64.94 
64.89 

11     7.48 
10  52,37 
10  36.90 

0.«2I 
0.688 
0.663  ; 

Sat. 
Sun. 
Mon. 

10 
11 
12 

23  23  54.53 
23  27  34.92 
23  31  15.01 

9.191 
9.178 
9.1«6 

3  53  36.7 
3  30    8.9 
3    6  28.6 

68.81 
68.93 
69.03 

16 
16 
16 

7.92 
7.65 
7.38 

64.84 
64.79 
64.75 

10  21.10 

10    4.99 

9  48.57 

0.665  i 

0.677 

0.689 

Tues. 
Wed. 
Thur. 

13 
14 
15 

23  34  54.84 
23  38  34.41 
23  42  13.75 

9.1M 
9.146 
9.187 

2  42  51J2 
2  19  11.9 
1  55  31.2 

69.11 
69.18 
59.23 

16 
16 
16 

7.11 
6.83 
6.55 

64.71 
64.67 
64.64 

9  81.88 
9  14.94 

8  57.78 

0.700  ; 

0.710 

0.719 

Fri. 
Sat. 
Sm. 

16 
17 
16 

23  45  52.90 
23  49  31.86 
23  53  10.64 

9.129 
9.122 
9.115 

1  31  49.4 
1     8    6.8 
0  44  23.9 

69.27 
69.29 
69.29 

16 
16 
16 

6.28 
6.01 
5.78 

64.61 
64.58 
64.55 

8  40.43 
8  22.89 
8    5.16 

0.727  , 
0.785 
0.742  1 

Mon. 
Tues. 
Wed. 

19 
20 
21 

23  56  49.27 
0    0  27.77 
0    4    6.15 

9.109 
9.104 
9.100 

S.   0  20  41.1 

N.  0    3     1.4 

0  26  43.1 

69.29 
69.27 
69.23 

16 
16 
16 

5.45 
5.17 
4.90 

64.58 
64.51 
64.49 

7  47.29 
7  29.29 
7  11.16 

0.749  1 
0.763 
0.767  i 

Thur. 

Fri. 

Sat. 

22 
23 
24 

0    7  44.44 
0  11  22.67 
0  15    0.83 

9.097 
9.094 
9.091 

0  50  28.6 

1  14    2.8 
1  37  39.0 

59.16 
59.08 
58.99 

16 
16 
16 

4.63 
4.85 
4.07 

64.48 
64.47 
64.46 

6  52.95 
6  34.68 
6  16.34 

0.761  1 
0.764  . 
0.767  ! 

Sun. 
Mon. 
Tues. 

25 
26 
27 

0  18  38.93 
0  22  16.98 
0  25  54.99 

9.088 
9.088 
9.088 

2     1  13.4 
2  24  45.0 
2  48  13.5 

58.89 
58.77 
58.68 

16 
16 

16 

3.79 
3.51 
3.23 

64.46 
64.46 
64.46 

5  57.94 
5  39.48 
5  20.99 

0.768 
0.768  '' 
0.768  1 

Wed. 
Thur. 
Fri. 
Sat. 

28 
29 
30 
31 

0  29  32.99 
0  33  11.05 
0  36  49.17 
0  40  27.37 

9.069 
9.090 
9.092 
9.095 

3  11  38.6 
3  84  59.8 

3  58  16.8 

4  21  29.4 

68.48 
58.81 
58.18 
67.94 

16 
16 
16 
16 

2.96 
2.69 
2.42 
2.14 

64.46 
64.46 
64.47 
64.48 

5    2.49 
4  44.04 
4  25.66 
4    7.35 

0.769 
0.767  : 
0.765  ; 
0.761  ' 

Sm. 

32 

0  44    5.65 

9.099 

N.  4  44  37.1 

67.72 

16 

1.87 

64.50 

3  49.13 

0,758 

H 

on.— MMBTtaMofttM 

Sa^tdtaiM 

Iter  p«Ming  nwj  Iw  ft 

Mudbyi 

mbtnetiDcOUSllmnUM 

BMowlTliM.               ! 

i 
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AT  GREENWICH  MEAN 

NOON. 

THE  1 

SUN'S 

1 

1 

i 

Xqnetkmor 

Time, 

to  be 
svbtraeted 

jTom 

Mean 

Time. 

DUTfor 
Ihoor. 

Sidenel 
Time. 

Arpamu 

DULfor 
Itaonr. 

Appartnt 

DIftfor 
Ihonr. 

Thur. 

Pri. 

Sat. 

1 
2 
3 

h.     n.    a. 
22  50  32.06 
22  S4  16.16 
22  57  59.76 

a. 

9.349 
9.328 
9.306 

S.   7  22  4^.1 
6  59  55.2 
6  36  55.6 

57.12 
57.86 
57.59 

r2  29.33 
12  16.87 
12    3.92 

0.507 
0.528 
0.549 

h.     m.     B. 

22  38    2.73 
22  41  59.29 
22  45  55.84 

Skill. 
Mon. 
Tues. 

4 
5 
6 

23     1  42.88 
23    5  25.55 
23    9    7.80 

9.288 
9.269 
9.251 

6  13  50.7 
5  50  40.8 
5  27  25.9 

57.81 
58.02 
68.21 

11  50.49 
11  36.60 
11  22.30 

0.569 
0.587 
0.604 

22  49  52.89 
22  53  48.95 
22  57  45.50 

Wed. 
Thur. 
Fri. 

7 
6 
9 

23  12  49.64 
23  16  31.09 
23  20  12.18 

9.234 
9.219 
9.206 

5    4    6.7 
4  40  43.6 
4  17  16.9 

58.38 
58.53 
68.67 

11    7.59 
10  52.48 
10  37.01 

0.621 
0.638 
0.653 

23     I  42.05 
23    5  38.61 
23    9  35.17 

Sat 
Sm. 
Mon. 

10 
11 
12 

23  23  52.94 
23  27  33.37 
23  31  13.50 

9.191 
9.178 
9.166 

3  53  46.9 
3  30  13.9 
3    6  38.3 

58.81 
58.93 
59.03 

10  21.22 

10    5.10 

9  48.67 

0.665 
0.677 
0.689 

23  18  31.72 
23  17  28.27 
23  21  24.83 

Ill 

13 
14 
15 

23  34  53.37 
23  38  32.99 
23  42  12.38 

9.156 
9.146 
9.13T 

2  43    0.6 
2  19  21.0 
1  55  40.0 

69.11 
59.18 
69.23 

9  31.99 
9  15.05 
8  57.89 

0.700 
0.710 
0.719 

23  25  21.88 
23  29  17.94 
23  33  14.49 

Fri. 
Sat. 
Sun. 

16 
17 
18 

23  45  51.57 
23  49  30.57 
23  53    9.40 

9.129 
9.122 
9.115 

1  31  57.9 
1     8  15.0 
0  44  31.8 

69.27 
59.29 
59.29 

8  40.53 
8  22.98 
8    5.25 

0.727 
0.735 
0.742 

23  37  11.04  ; 
23  41     7.59 
23  45    4.15 

Ill 

19 
20 
21 

23  56  48.08 
0    0  26.63 
0    4    5.06 

9.109 
9.104 
9.100 

S.  0  20  48.7 

N.  0    2  54.0 

0  26  36.1 

59.29 
59.27 
69.23 

7  47.38 
7  29.38 
7  11.25 

0.749 
0.758 
0.757 

23  49    0.70 
23  52  57.25 
23  56  53.81  \ 

Thur. 

Fri. 

Sat. 

22 
23 
24 

0    7  43.40 
0  11  21.68 
0  14  59.89 

9.097 
9.094 
9.091 

0  50  16.9 

1  13  55.9 
1  37  32.9 

69.16 
59.08 
68.99 

6  53.04 
6  84.77 
6  16.43 

0.761 
0.764 
0.767 

0    0  50.36  1 
0    4  46.91 
0    8  43.46  i 

Sm. 
Mon. 
Tues. 

25 
26 
27 

0  18  38.04 
0  22  16.13 
0  25  54.19 

9.088 
9.088 
9.088 

2     1    7.6 
2  24  39.5 
2  48    8.3 

69.89 
58.77 
58.63 

6  58.02 
5  39.56 
5  21.07 

0.768 
0.768 
0.768 

0  12  40.02 
0  16  36.57 
0  20  33.12 

Wed. 
Thur. 
Fri. 
Sot 

28 

29 
30 
31 

0  29  32.24 
0  33  10.34 
0  36  48.51 
0  40  26.75 

9.089 
9.090 
9.092 
9.096 

3  11  33.7 
3  34  55.2 

3  58  12.5 

4  21  25.4 

58.48 
58.81 
58.13 
67.94 

5    2.56 
4  44.11 
4  25.72 
4    7.41 

0.768 
0.767 
0.765 
0.761 

0  24  29.68 
0  28  26.23 
0  82  22.79 
0  86  19.84 

Sm. 

32 

0  44    5.06 

9.099 

N.  4  44  33.4 

57.72 

3  49.19 

0.758 

0  40  15.89 

N 

on.— TheSemidian 

•terllnrlli 

mn  Noon  may  be  mbiumiI  the  i 

■me  M  tlMt  for  Appnent 

Hood. 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE   SUN« 

1 

1 

2 
8 

1 
1 

Lognitbm 

of  the 

lUdiiu  Taetor 

oftlw 

Xurth. 

DUr.lbr 
Ihoor. 

Ham  Ha. 

of 
BMwMdOh. 

IVw  LONGITUDK. 

DUCfor 
Iboor. 

i 

i' 

61 
62 
63 

341  l6  49.7 

342  10  56.7 

343  11     1.6 

10  27.6 
10  34.4 
10  39.2 

150.84 
150.25 
150.16 

-H).56 
0.46 
0.34 

9.9963143 
.9964223 
.9965316 

44.6 
45.2 
45.9 

h.    m.      .. 

1  21  4a84 
1  17  47.93 
1  18  52.02 

4 
5 
6 

64 
65 
66 

344  11     4.5 

345  11     5.2 

346  11     8.9 

10  42.0 
10  42.6 
10  41.2 

150.08 
I40JW 
149.91 

0.21 
+0.08 
—0.05 

.99664S4 
.9967547 
.9968685 

40  Ji 
47.1 
47.7 

1     9  56;11 
1    6    0.21 
1    2    4.80 

7 
8 
9 

67 
68 
69 

347  11    0.7 

348  10  55.6 

349  10  48.7 

10  37.9 
10  32.7 
10  25.7 

149.88 
149.75 
149.67 

0.16 
0.26 
0.83 

.9969837 
.9971003 
.9972183 

48.8 
48.9 
49.5 

0  58    &39 
0  54  12.48 
0  50  16.57 

10 
11 
12 

70 
71 
72 

350  10  39.9 

351  10  29.3 

352  10  16.9 

10  16.8 

10    6.1 

9  53.5 

149.60 
149.52 
149.45 

0.36 
0.37 
0.85 

.9978376 
.9974582 
.9975799 

50.0 
50J> 
50.9 

0  46  20.67 
0  43  24.76 
0  88  28.85 

13 
14 
15 

73 
74 
75 

353  10    2.8 

354  9  47.0 

355  9  29.5 

9  39.8 
9  23.4 

9    5.8 

149.88 
149.81 
149.24 

0.81 
0.23 
0.14 

.9977026 
.9978259 
.9979498 

51.2 
51.5 
51.7 

0  84  32.94 
0  30  37.03 
0  26  41.13 

16 
17 
18 

76 
77 

78 

356  9  10.4 

357  8  49.5 

358  8  26.8 

8  46.6 
8  25.6 
8    2.8 

149.17 
149.09 
149.02 

—0.01 

-♦-0.13 

0.27 

.9980743 
.9961991 
.9988241 

51.9 
58.0 
53.0 

0  22  45.22 
0  18  49.31 
0  14  53.40 

19 
20 
21 

79 
80 
81 

359    8    2.3 

0  7  35.9 

1  7    7.7 

7  38.2 
7  11.7 
6  43.4 

148.94 
148.86 
148.78 

0.41 
0.55 
0.65 

.9984490 
.9985789 
.9986986 

52.0 
51.9 
51.9 

0  10  57.49 

0    7     1.50 

<  0      (      sm 

22 
23 
24 

82 
83 

84 

2  6  37.4 

3  6    5.0 

4  5  30.5 

6  lao 

5  40.5 
5    5.9 

148.70 
148.61 
148.62 

0.74 
0.81 
0.84 

.9988280 
.9989470 
.9990707 

51.8 
51.6 
61.5 

23  55  13.86 
23  51  17.96 
28  47  22.06 

25 
26 
27 

85 
86 
87 

5  4  53.8 

6  4  14.9 

7  3  83.8 

4  29.1 
8  50.1 
3    8.9 

148.43 
148.83 
148.24 

0.84 
0.82 
0.77 

.9991940 
.9993170 
.9994397 

51.8 
51.2 
51.1 

23  43  26.15 
28  39  30.24 
23  35  34.33 

28 
29 
30 
31 

88 
89 
90 
91 

8  2  50.3 

9  2    4.4 

10  1  16.1 

11  0  25.5 

2  25.3 
1  39.3 
0  50.9 
0    0.2 

148.14 
148.04 
147.94 
147.84 

0.68 
0.57 
0.45 
0.38 

.9995628 

.9996849 

.9998075 

9.9999302 

61.1 
51.1 
51.1 
61.2 

23  81  88.4S 
23  27  42ii8 
23  28  46.61 
23  19  50.70 

32 

92 

11  59  32.6 

59    7.2 

147.75 

-4-0.20 

0.0000581 

51.8 

28  15  54.79 

Notb.— ».Mn<qp 

lO^tOtlMtnH 

(qoinoxo 

rtiMdu*,  x'< 

.04. 

IT. 
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^ 

GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

■ 

BBMIDIAllRBt. 

aOSin>HTAL  PARALLAX. 

HKRIDIAN  PASSAaK. 

^ 

i 

AOK 

Noon. 

lOdnlfht. 

Noon. 

DUr.fl>r 
Ihonr. 

Wdnight. 

I>iS.ft>r 
Ihour. 

DUtfor 
Iboor. 

1 

2 
8 

16  45.6 
16    0.6 
16  15.4 

1^5^.0 
16    8.1 
16  33.8 

58  38.7 

59  33i» 

+8.24 
2.81 
2.19 

6^  li.o 

60    6.3 

59  58.7 

+2.80 
2.28 
2.05 

h.     m. 

6  50.5 

7  50.5 

8  50.4 

m. 
2.49 
2.62 
2.48 

8.7 

9.7 

10.7 

4 
5 
6 

16  38.7 
16  39.0 
16  44.8 

16  84.3 
16  43.6 
16  45.7 

60  33i2 

60  59.9 

61  21i2 

1.84 

1.26 

+0.49 

60  42.8 

61  12.9 
61  34.6 

1.68 

0.89 

+0.07 

9  48.8 

10  44.8 

11  38.6 

2.89 
8.28 
2.20 

11.7 
13.7 
13.7 

7 
8 
9 

16  45.3 
16  40.3 
16  30.5 

16  43.6 
16  35.9 
16  34i2 

61  23.9 
61    4.8 
60  38.8 

-0.84 
1.16 
1.80 

61  16.3 
60  48.7 
60    5.7 

-0.76 
1.60 
2.06 

12  31.0 

13  33.1 

14  15.8 

2.17 
2.17 
2.22 

14.7 
15.7 
16.7 

10 
11 

13 

16  17.1 
16     1.7 
15  46.8 

16    9.6 
18  53.7 
15  38.0 

69  39.6 
58  43.9 
67  44.2 

2.25 
2.48 
2.40 

59  11.8 
58  13.5 
67  16.0 

2.87 
2.44 
2.82 

15  9.9 

16  5.4 

17  1.6 

2.29 
2.84 
2.86 

17.7 
18.7 
19.7 

18 
14 
IS 

16  30.6 
16  17.1 
15    5.8 

15  23.6 
15  11.1 
15     1.0 

66  48.8 
66  59.1 
66  17.6 

2.21 
1.91 

1.S6 

56  33.0 
66  37.3 
66    0.0 

2.07 
1.78 
1.86 

17  57.4 

18  51.4 

19  42.6 

2.80 
2.20 
2.07 

30.7; 

21.7  1 

22.7 

16 

17 
18 

14  56.9 
14  50.4 
14  46.3 

14  53.3 

14  48.1 
14  45.1 

64  44.8 
64  21.1 
64    6J2 

1.17 
0.80 
0.45 

64  31.8 
54  13.6 
64     1.7 

0.98 
0.68 
0.29 

30  30.4 

31  15.1 
21  57.4 

1.92 
1.80 
1.72 

23.7! 

24.7 

25.7 

19 
SO 
21 

14  44.4 
14  444 
14  46.0 

14  44.3 
14  45.0 
14  47.3 

63  59.1 
53  59.0 

64  4.8 

-0.14 

+0.12 

0.85 

63  58.3 

64  1.3 
64    9.7 

-0.00 

+0.24 

0.46 

22  87.9 
38  17.5 
38  67.3 

1.66 
1.64 
1.66 

26.7 
27.7 
28.7 

33 
23 
24 

14  49.0 
14  53.3 
14  58.6 

14  50.9 

14  66.8 

15  1.8 

64  15.8 
64  31.3 
64  61.3 

0.60 
0.74 
0.92 

54  33.0 

64  40.7 

65  3.9 

0.65 
0.88 
1.01 

6 

0  37.9 

1  30.6 

1.78 
1.82 

29.7 
0.9 
1.9 

25 
36 
27 

15    5.3 

15  lai 

15  23.1 

15    9.0 
15  17.4 
15  87.1 

66  15.6 
66  44.3 
56  17.6 

1.11 
1.29 
1.48 

56  39.4 
56    0.3 
56  35.7 

1.20 
1.88 
1.67 

3    6.1 
3  55.1 
8  47.7 

1.97 
2.12 
2.27 

2.9 
3.9 
4.9 

38 
39 
80 
St 

15  33.3 
15  43.6 

15  55.7 

16  13 

15  37.7 

15  49.6 

16  L8 
16  13.8 

56  55.0 

67  36.6 

68  30.8 
68    6.6 

1.6S 
1.80 
1.87 
1.88 

57  15.4 
67  68.5 

58  43.8 

59  37.3 

1.78 
1.85 
1.87 
1.76 

4  43.6 

5  41.3 

6  89.3 

7  36.3 

2.88 
2.48 
2.41 
2.86 

5.9 
6.9 
7.9 
8.9 

33 

16  19.3 

16  34.4 

59  47.6 

+1.68 

60    6.3 

+1.46 

8  31.1 

2.24 

9.9 

1 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMeDdoQ. 

DIff. 
for  1  m. 

SeeUDAtloii. 

Diff. 
for  1  m. 

Hoar. 

Bight  AMensloii. 

wir. 

fbrlm. 

Deelinatlon. 

forlm. 

THURSDAY   1. 

SATURDAY  3. 

h.    m.    8. 

8. 

O        t        II 

II 

h.    m.    8. 

8. 

O        1        II 

• 

0 

6  12  86.97 

2.609T 

K27    6  37.7 

0.850 

0 

7  15  14.99 

2Ji809 

N.34  37  14.1 

7.114 

1 

5  14  67.67 

2.5186 

27    7  23.7 

a6B4 

1 

7  17  48.63 

2UI661 

24  19  37.0 

7.1D4 

2 

5  17  38.60 

2,5174 

27    7  59.7 

0.516 

2 

7  20  21.96 

2.5802 

24  11  49.6 

7.874 

3 

5  19  59.77 

2.5211 

27    8  25.6 

0.348 

3 

7  22  55.27 

2.5542 

24    3  52.0 

a044 

4 

5  33  31.13 

2.9246 

27    8  41.4 

0.178 

4 

7  25  28.46 

2.5520 

23  55  44.3 

&218 

5 

6  35    3.71 

2.5280 

27    8  47.0 

0.009 

6 

7  28     1.62 

2.5498 

33  47  36.5 

&8B1 

6 

5  37  34.49 

2.5318 

27    8  42.4 

0.162 

6 

7  30  34.44 

9.M75 

23  38  68.6 

&M8 

7 

5  30    6.47 

2.5346 

27    8  27.6 

0.383 

7 

7  33    7.22 

9.M59 

23  30  30.7 

a7i4 

8 

5  32  38.64 

2.58T7 

27    8    2.5 

0.6(Vt 

8 

7  35  39.86 

2.5WT 

33  31  33.9 

e.879 

9 

5  35  10.99 

2.5406 

27    7  27.1 

0.676 

9 

7  38  12.36 

2.5401 

23  13  35.2 

aoM 

10 

5  37  43.51 

2.5435 

27    6  41.4 

0.849 

10 

7  40  44.68 

2J875 

23    3  27.6 

9Mi 

U 

5  40  16.20 

2.5462 

27     5  45.3 

1.022 

11 

7  43  16.85 

2.5348 

22  54  10.3 

M70 

13 

5  42  49.06 

2.M86 

37    4  38.8 

1.196 

12 

7  45  48.86 

2..«n2i 

23  44  43.2 

9.892 

13 

5  45  22.07 

2.5513 

27    3  21.9 

]Ji69 

13 

7  48  30.70 

2.8298 

32  35    6.6 

9.698 

14 

5  47  55.22 

2.5537 

27     1  54.5 

1.544 

14 

7  50  52.36 

2.6263 

32  25  20.1 

9JB5& 

15 

5  50  28.51 

2.5559 

27    0  16,0 

1.719 

16 

7  53  23.86 

3.0288 

22  15  84.3 

laoio 

16 

5  53     1.93 

2.5661 

26  68  28.2 

1.895 

16 

7  55  56.16 

3.5208 

32    5  18.9 

10.167 

17 

5  55  35.47 

2.5600 

26  56  29.2 

2.071 

17 

7  68  26.28 

2.5171 

21  55    4.3 

101328 

18 

5  58    9.12 

2.5618 

26  64  19.7 

2.247 

18 

8    0  57.21 

3.5189 

31  44  40.1 

10.478 

19 

6     0  42.88 

2.9636 

26  51  59.6 

2.428 

19 

8    3  27.96 

9.5107 

31  34    6.8 

10.632 

20 

6     3  16.75 

2.5652 

26  49  29.0 

2.600 

20 

8    5  58.60 

2.8075 

21  23  34.4 

10.784 

31 

6     5  50.71 

2JS667 

26  46  47.7 

3.777 

31 

8    8  38.86 

2.8M1 

31  18  33,8 

10J86 

33 

6     8  34.75 

2.5680 

36  43  55.8 

2JI54 

33 

6  10  68.99 

3.5007 

81     1  32.8 

114)66 

33 

6  10  58.87 

2.5693 
tlDAY 

N.S6  40  53.3 
2. 

3.131 

33 

8  13  38.93 
SU 

3.4972 

rNDA\ 

NJdO  50  32.6 

'  4 

11.284 

0 

6  13  33.06 

2.5703 

N56  37  40.1 

SJ09 

0 

8  15  58.66 

2.4987 

NJ90  39    4.0 

liJSI 

1 

6  16     7.31 

2.6713 

26  34  16.2 

3.487 

1 

8  18  28.18 

2.4902 

20  87  36.6 

ll.«27 

3 

6  18  41.61 

2.6721 

26  30  41.7 

8.665 

3 

8  20  57.49 

2.4867 

20  16     0.8 

1US71 

3 

6  21  15.96 

2.6728 

26  26  56.5 

3.813 

3 

8  23  26.59 

2.4881 

20    4  16.3 

11.814 

4 

6  23  50.34 

2.5784 

26  23    0.6 

4MI 

4 

8  25  55.47 

2.4795 

19  53  33.1 

11.956 

5 

6  26  24.76 

.     2.5738 

26  18  54.0 

4.198 

6 

8  28  24.13 

3.4786 

19  40  81.5 

13.696 

6 

6  28  59.20 

2.5741 

26  14  36.8 

4JI76 

6 

8  30  52.67 

2.4721 

19  88  11.5 

12.386 

7 

6  31  33.66 

2.5744 

26  10    8.9 

4.554 

7 

8  33  20.79 

2.4034 

19  15  53.3 

12.373 

8 

6  34    8.13 

2.6745 

26     5  30.3 

4.732 

8 

8  35  48.78 

2.4647 

19    3  86.9 

12.809 

9 

6  36  42.60 

2.5744 

26    0  41.0 

4.910 

9 

8  38  16.65 

2.4609 

18  60  63.4 

12.618 

10 

6  39  17.06 

2.5743 

25  65  41.1 

5.087 

10 

8  40  44.09 

2.4572 

18  38    9.9 

M.776 

11 

6  41  51.51 

2.5740 

25  60  30.6 

5.264 

11 

6  43  11.41 

2.4584 

18  85  19.4 

12.906 

13 

6  44  25.94 

2.5736 

25  45    9.4 

6.441 

13 

8  45  38.60 

2.4496 

18  13  81.1 

13iB6  1 

13 

6  47    0.34 

2.5781 

25  39  37.6 

5.618 

13 

8  48    5.36 

2.4456 

17  69  15.3 

13.168 

14 

6  49  34.71 

2.5725 

25  33  65.2 

5.795 

14 

8  50  31.99 

2.4420 

17  46     1.6 

13JS89 

15 

6  52     9.03 

2^717 

25  28    2.3 

5.971 

15 

8  52  58.39 

^43S2 

17  33  40  5 

13.413 

16 

6  54  43.31 

2.5709 

25  21  58.8 

6.147 

16 

8  55  24.67 

3.4844 

17  19  12.0 

18496 

17 

6  57  17.64 

2.5699 

25  15  44.8 

6.323 

17 

8  57  50.61 

2.4805 

17    5  36.8 

13.687 

18 

6  59  51.70 

2.5688 

25    9  20.2 

6.497 

18 

9    0  16.22 

9.4166 

16  51  53.8 

13.TI6 

19 

7     2  25.80 

2.6676 

25    2  45.2 

6.671 

19 

9    2  41.70 

2.4328 

16  38     3.1 

13.808 

30 

7     4  59.81 

2.5662 

24  55  59.7 

6315 

20 

9    6    6.96 

3.4189 

16  84    6  0 

14.000 

31 

7     7  33.74 

2.6W7 

24  49    3.8 

7.018 

21 

9    7  31.98 

3.4151 

16  10    3  0 

14.128 

33 

7  10    7.59 

2.5632 

24  41  67.6 

7.191 

22 

9    9  66.77 

2.4113 

15  55  51.3 

14.986 

33 

7  12  41.34 

2.6616 

24  34  41.0 

7J«3 

23 

9  12  21.34 

2.4076 

15  41  33.7 

14.346 

34 

7  15  14.99 

9.5599 

IJ.24  27  14.1 

7.5W 

24 

9  14  45.68 

2.4033 

N.15  87    9.7 

14.454 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

How. 

Bight  Afleonrion, 

DW. 
forlm. 

Diff. 
forlm. 

Hour. 

Bight  AMenaion. 

Diff. 
forlm. 

Declinaticm. 

IMff. 
forlm. 

MO 

NDAl 

'  6. 

WEDNESDAY  7. 

h.    m.    •. 

8. 

O       /        u 

if 

h.    m.    8. 

8. 

O        (         II 

» 

0 

0  14  45.68 

34088 

N.15  97    9.7 

14.464 

0 

11    6  26.98 

34007 

N.  2  35  15.9 

17.343 

1 

9  17    9.79 

3.4000 

15  13  39.3 

14461 

1 

11     8  43.12 

34683 

3    7  55.1 

17493 

3 

9  19  33.68 

3.8902 

14  58    2.4 

14.666 

3 

11  10  59.18 

3.2070 

1  50  33.7 

17460 

3 

9  91  57.34 

34936 

14  43  19.3 

14.769 

3 

11  13  15.16 

34668 

1  33  11.9 

17469 

4 

9  94  30.78 

3.8886 

14  28  30.1 

U.870 

4 

11   15  31.07 

3.2616 

1  15  49.9 

17469 

6 

8  36  43.99 

3.8891 

14  13  34.9 

14.970 

5 

11   17  46.91 

2.3686 

0  58  37.7 

17470 

6 

9  99    6.99 

3.88U 

13  58  33.7 

16.067 

6 

11  20    2.69 

24029 

0  41     5.5 

17469 

7 

9  31  29.77 

3.8718 

13  43  26.7 

16.163 

7 

11  32  18.41 

3.3616 

0  33  43.4 

17467 

8 

9  33  53.33 

3.3743 

13  28  14.1 

16.397 

8 

11  24  34.08 

3.2607 

N.  0    6  31.5 

17.362 

9 

9  36  14.68 

3J706 

13  12  55.9 

16449 

9 

11  26  49.70 

34999 

S.  0  11     0.1 

17496 

10 

9  38  36.81 

3.8671 

12  57  32.3 

16.438 

10 

11  29    5.27 

34992 

0  28  21.2 

17.347 

U 

9  40  58.73 

3.3686 

12  42    3.3 

16.936 

11 

11  31  30.80 

34986 

0  45  41.7 

17.336 

IS 

9  43  90.44 

3JI601 

12  26  29.1 

16413 

12 

11  33  36.30 

3.2980 

1     3     1.6 

17428 

13 

9  45  41.94 

3.8566 

12  10  49.8 

16.696 

13 

11  35  61.76 

34979 

1  20  20.6 

17.308 

14 

9  48    3.34 

3Ula33 

11  55     5.6 

16.777 

14 

11  38    7.30 

3.3971 

1  37  38.6 

17491 

15 

9  50  34.34 

3.84S0 

11  39  16.5 

16457 

15 

11  40  33.61 

2.-2907 

1  54  55.6 

17.278 

16 

9  52  45.34 

3.3466 

11  23  22.7 

16435 

16 

11  42  38.00 

3.2963 

2  12  11.3 

17.293 

17 

9  55    5.94 

3.3484 

11     7  24.3 

16.011 

17 

11  44  53.38 

34961 

2  29  25.7 

17.328 

18 

9  57  96.45 

3.3403 

10  51  21.4 

16.084 

18 

11  47    8.74 

3.3tMW 

2  46  38.7 

17408 

19 

9  59  46.76 

3.3870 

10  35  14.2 

18.196 

19 

11  49  94.09 

3.3998 

3     3  50.1 

17.177 

20 

10    3    6.88 

3.3830 

10  19    3.7 

16496 

20 

11  51  39.43 

34597 

3  20  59.9 

n.l47 

91 

10    4  36.82 

3.8808 

10    3  47.1 

16494 

2i 

11  53  54.78 

3.3968 

3  38    7.9 

17.117 

99 

10    6  46.58 

3J378 

9  46  37.4 

16460 

22 

11  56  10.13 

345S0 

3  55  14.0 

17.084 

93 

10    9    6.15 
TU 

3.8348 

ESDA 

N.  9  30    3.8 

r  6. 

16.434 

23 

11  58  35.49 

THl 

34961 

lESDA 

S.  4  12  18.0 
Y  8. 

17.090 

0 

10  11  85.55 

3J318 

N.  9  13  36.5 

16.489 

0 

13    0  40.86 

3456S 

S.  4  39  19.9 

17413 

1 

10  13  44.77 

3.8180 

8  57    5.6 

16.649 

1 

12    2  56.24 

3.3966 

4  46  19.6 

16.979 

3 

10  16    3.82 

3.3161 

8  40  31.3 

16.602 

3 

12     5  11.65 

24970 

5     3  16.9 

16434 

3 

10  18  22.71 

34184 

8  93  53.3 

16497 

3 

12     7  27.08 

34974 

5  30  11.7 

16492 

4 

10  20  41.43 

34107 

8    7  13.0 

16.710 

4 

12    9  42.54 

3.3979 

5  37     4.0 

16.8*7 

5 

10  23  59.99 

34080 

7  50  37.6 

16.763 

5 

12  11  58.03 

24984 

5  53  53.5 

16.802 

6 

10  35  18.39 

340M 

7  33  40.3 

16.811 

6 

12  14  13.55 

24900 

6  10  40.3 

16.794 

7 

10  37  36.64 

340» 

7  16  50.2 

16499 

7 

12  16  29.11 

2.2997 

6  27  24.0 

]6.7<U 

8 

10  29  54.74 

340M 

6  59  57.2 

16404 

8 

12  18  44.72 

24809 

6  44    4.7 

16.691 

9 

10  32  12.69 

34980 

6  43     1.6 

16.948 

9 

12  21     0.37 

2.3613 

7    0  42.2 

16.998 

10 

10  34  30.50 

34856 

6  26    3.6 

16489 

10 

12  23  16.07 

34623 

7  17  16.5 

16442 

11 

10  36  48.17 

34933 

6    9     3.2 

17.038 

11 

12  25  31.83 

34631 

7  33  47.4 

16.485 

19 

10  39    5.70 

34911 

5  52    0.5 

17.064 

13 

12  27  47.64 

34640 

7  50  14.8 

16.436 

13 

10  41  33.10 

34890 

5  34  55.6 

17499 

13 

12  30    3.51 

34691 

8    6  38.6 

16.866 

14 

10  43  40.38 

34869 

5  17  48.6 

17.131 

14 

12  32  19.45 

3.2662 

8  22  68.7 

16403 

15 

10  45  57.53 

34849 

5    0  39.8 

17.162 

15 

12  34  35.45 

3.2673 

8  39  15.0 

16439 

16 

10  48  14.56 

34809 

4  43  29.2 

17.190 

16 

12  36  51.52 

34689 

8  55  27.4 

16.172 

17 

10  50  31.47 

34810 

4  26  17.0 

17417 

17 

12  39    7.67 

3.3697 

9  11  35.8 

16.109 

18 

10  52  48.37 

34792 

4     9    3.2 

17.341 

18 

12  41  23.89 

3.2710 

9  27  40.0 

16435 

19 

10  55    4.97 

34774 

3  51  48.1 

17.263 

19 

12  43  40.19 

34734 

9  43  40.0 

19.961 

90 

10  57  31.56 

347« 

3  34  31.7 

17.383 

30 

12  45  56.58 

3.2739 

9  59  35.7 

19491 

31 

10  59  38.05 

34741 

3  17  14.2 

17.801 

21 

12  48  13.06 

3.3793 

10  15  27.0 

19417 

39 

U     1  54.45 

24726 

2  59  55.6 

17417 

22 

12  50  29.62 

.  24768 

10  31  13.7 

19.740 

33 

11     4  10.76 

34711 

2  42  36.1 

17431 

23 

12  52  46.27 

24783 

10  46  55.8 

16.662 

94 

11     6  26.98 

3.2697 

N.  2  25  15.9 

17443 

24 
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0.106 

13 

3  34  49.48 

3.3674 

94  15  17.5 

6.663 

13 

5  99    7.48 

9.4719 

96  56  40.5 

0968 

14 

3  36  58.69 

3.9781 

94  91  53.6 

6.640 

14 

5  31  35.86 

34741 

96  60  10.5 

0.480 

15 

3  39  15.94 

3.378T 

94  98  99.4 

6.417 

16 

5  34    4.37 

9.4761 

96  65  48.8 

0408 

16 

3  41  39.13 

3.3848 

94  34  43.7 

6.998 

16 

6  36  33.00 

%4T80 

96  55    8.4 

0.760 

17 

3  43  49.35 

9.3896 

94  40  57.5 

6.167 

17 

6  39    1.74 

94799 

96  64  18.1 

0.990 

18 

3  46    6.90 

3.3968 

94  47    3.8 

6UM1 

18 

6  41  30.69 

94816 

36  63  18.0 

1.084 

19 

3  48  94.79 

9J00B 

94  53    9.5 

6.914 

19 

6  43  69.63 

94889 

36  53    8.1 

1318 

90 

3  50  43.00 

9.8062 

94  58  53.5 

6.786 

90 

6  46  98.57 

94647 

36  50  48.3 

1419 

91 

3  53     1.53 

&81M 

95    4  36.8 

6.667 

91 

6  48  57.69 

94861 

36  49  18.6 

1477 

99 

3  55  90.39 

&8170 

95  10  19.3 

6.606 

99 

6  51  96.90 

94874 

36  47  39.1 

l.Tt9 

93 

3  57  39.57 

3.8338 

95  15  39.9 

6.804 

93 

6  53  66.18 

94886 

36  45  49.7 

LOOff 

94 

3  59  59.06 

3.8376 

N.95  90  59.6 

&361 

94 

6  66  95.53 

94807 

NJ86  43  50.4 

9jm 

i 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

'Hoar. 

DHT. 
fbrlm. 

DIff. 
forlm. 

Qcmr. 

JUgfatAMenskm. 

DIff. 
Ibrlm. 

Diff. 
forlm. 

THUKSDA 

Y  29. 

SATURDAY  31. 

h.   m.  «. 

t. 

O        >        It 

i 

h.     BL     ■. 

B. 

0        1       u 

tf 

0 

5  66  25.53 

ijum 

N^  43  60.4 

2.073 

0 

7  65  15.62 

2.4987 

Nj^l  66  51.4 

9.717 

1 

6  68  5iM 

9.4806 

26  41  41.1 

2J07 

1 

7  67  41.31 

3.4367 

21  47    4.0 

9.860 

2 

6     1  24.40 

X4915 

26  39  21.9 

^402 

2 

8    0    6.82 

2.4987 

21  37    8.0 

lOAB 

3 

6    3  53.91 

X48li3 

26  36  52.8 

3j667 

3 

8    2  32.15 

2.4307 

21  27    3.5 

10.145 

4 

6    6  23.47 

t.4a» 

26  34  13.8 

2,783 

4 

8    4  57.30 

2.4177 

21  16  50.6 

10.386 

6 

6    8  63.06 

S.4flB4 

26  31  24.8 

3JB86 

6 

8    7  22.27 

9.4146 

21     6  29.2 

10435 

6 

6  11  22.68 

9.48B8 

26  28  26.0 

3J061 

6 

8    9  47.04 

2.4115 

20  55  69.5 

10.563 

7 

6  13  62.32 

2.4U1 

26  25  17.2 

8.330 

7 

8  12  11.63 

2.4084 

20  45  21.5 

10.700 

8 

6  16  21.97 

9L4848 

26  21  68.6 

3.895 

8 

8  14  36.03 

2.4053 

20  34  35.3 

10.837 

9 

6  18  51.63 

S.49I4 

26  18  30.0 

3.661 

9 

8  17    0.23 

3.4030 

20  23  41.0 

10.973 

10 

6  21  21.30 

9L4IH4 

26  14  51.5 

8.796 

10 

8  19  24.25 

241969 

20  12  38.5 

ll.lOB 

11 

6  23  50.96 

a.4MS 

26  11     3.0 

3.883 

11 

8  21  48.08 

2.3966 

20     1  28.0 

11.341 

12 

6  26  20.62 

9.IM1 

26    7    4.6 

4JO0r7 

12 

8  24  11.71 

241033 

19  60    9.7 

iijm 

<  13 

6  28  60.26 

&48B8 

26    2  56.2 

4.233 

13 

8  26  35.14 

2.3900 

19  38  43.4 

11.603 

1  14 

6  31  19.88 

9.49B4 

25  58  38.0 

AMI 

14 

8  28  58.38 

2J866 

19  27    9.3 

lliB3 

16 

6  33  49.47 

9.4830 

25  64    9.8 

4.563 

16 

8  31  21.43 

3.3835 

19  15  27.6 

11.760 

16 

6  36  19.02 

9.4833 

25  49  31.7 

4.717 

16 

8  33  44.28 

24798 

19    3  38.2 

11.887 

17 

6  38  48.53 

9.4915 

25  44  43.8 

4.881 

17 

8  36    6.93 

2.3760 

18  51  41.2 

13U)13 

18 

6  41  18.00 

9.4806 

25  39  46.0 

5.045 

18 

8  38  29.39 

2.3797 

18  39  36.7 

13.138 

19 

6  43  47.41 

9.4807 

25  34  38.4 

6J30e 

19 

8  40  51.65 

2.8094 

18  27  24.8 

13.361 

.  20 

6  46  16.77 

9.48B8 

25  29  21.0 

5J71 

20 

8  43  13.72 

24MI61 

18  15     5.5 

13.388 

21 

6  48  46.07 

9.48n 

25  23  63.8 

6.634 

21 

8  45  35.59 

2.3698 

18    2  39.0 

13.603 

22 

6  51  15.30 

2.4865 

25  18  16.8 

5.087 

22 

8  47  57.26 

3.3695 

17  50    5.3 

13.633 

23 

6  53  44.46 

9.48A3 

N.25  12  30.1 

5.860 

23 

8  50  18.73 

2<i3663 

N.17  37  24.5 

12.740 

FB 

IDAY 

30. 

SUND 

A.Y,  A 

.PRIL    I. 

0 

1 

6  66  13.63 
'    6  58  42.52 

9.46K 
9^4834 

N25    6  33.7 
25    0  27.6 

6J081 

0 

8  62  40.01 

\      2J8a38 

N.17  24  36.7 

13.897 

6.183 

'     2 

7    1  11.42 

9.4808 

24  54  11.8 

6.344 

!     3 

7    3  40.22 

fum 

24  47  46.4 

6.004 

4 

7    6    8.93 

9jmt 

24  41  11.4 

6.664 

5 

7    8  37.53 

9.4756 

24  34  26.8 

6333 

1     6 

7  11     6.03 

9.4738 

24  27  32.6 

7U»3 

PHASES 

OF  T 

HE   MOON. 

1     7 

7  13  34.41 

9.4790 

24  20  28.9 

7.141 

fi 

7  16    2.67 
7  18  30.81 

9.4700 

24  13  15.7 
24    5  63.1 

7J386 

9 

9.4600 

7.455 

10 
11 

7  20  58.83 
7  23  26.71 

9.46S8 
94696 

23  68  21.1 
23  60  39.7 

7.767 

O  Full  Moo 

n,     . 

Daj.    h.     m. 
7       0  44 

2 

12 
13 
14 

7  25  54.46 
7  28  22.07 
7  30  49.63 

9.4613 
9.4888 
9.4665 

23  42  49.0 
23  34  49.1 
23  26  39.9 

8.399 

a   Iiast  Qua 
0  New  Mo4 
3)  First  Qu2 

rter, , 
>n,     . 
liter, 

.     13     21     8 
.22       1  55 
.     29     18  52 

7 
.8 

15 

16 

7  33  16.85 
7  35  44.02 

9.4541 
9.4516 

23  18  21.5 
23    9  64.0 

8.383 
&634 

17 

7  38  11.04 

9.4480 

23     1  17.4 

8.685 

Say.     h. 
.     .       6     16 

16 

7  40  37.90 

9.4464 

22  52  31.8 

8.835 

C  Perigee, 

• 

.1 

19 

7  43    4.60 

9.4487 

22  43  37.2 

8.065 

C  Apogee, 

. 

.     .     19     13 

.1 

20 

7  45  31.14 

9.4410 

22  34  33.6 

9.183 

21 

7  47  67.61 

9.4882 

22  25  21.2 

9.380 

22 

7  60  23.72 

9.4854 

22  16    0.0 

0437 

23 

7  52  49.75 

9.4895 

22    6  30.0 

9.573 

24 

7  55  15.62 

2.4S86 

N.21  56  51.4 

9.717 

50 
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GREENWICH   MEAN  TIME. 

LUNAR  DISTANCES.                                                                i 

1 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXi^. 

of     ! 

Position 

Diff. 

ma. 

Diff. 

Diff. 

Sun 

w. 

0         1       II 

98  12  40 

3861 

O         f         II 

99  45  49 

S&t3 

O         1         II 

101  19  23 

9838 

103  53  21 

9805 

Venus 

w. 

61  58  33 

3949 

63  29  40 

3939 

65     1  22 

9900 

66  33  30 

3890 

a  Arietis 

w. 

43  43  53 

3651 

45  23  56 

3531 

47    4  26 

9519 

48  45  22 

9404 

Jupiter 

E. 

26  10  45 

SS33 

34  30    3 

9607 

82  48  59 

9493 

21     7  34 

3477 

Saturn 

E. 

61  46  22 

3500 

60    5    9 

3481 

58  23  33 

9467 

56  41  33 

34S0 

Regulus 

E. 

68  30  37 

3638 

66  49  56 

S506 

65    8  51 

9489 

63  37  22 

ani 

3 

Sun 

W. 

110  49  19 

3710 

113  25  47 

9690 

114    2  40 

9673 

115  39  58 

9854 

Venus 

W. 

74  20  27 

3790 

75  55    8 

ani 

77  30  14 

3760 

79    5  47 

2733 

a  Arietis 

W. 

57  16  40 

3899 

59    0  16 

3381 

60  44  18 

3363 

62  28  46 

9345 

Aldebaran 

W. 

26  37  15 

3731 

28  13  27 

9667 

39  50  51 

3618 

31  39  21 

9574 

Saturn 

E. 

48    6  27 

3308 

46  20  59 

2346 

44  36    6 

9838 

42  50  48 

3811 

Regulus 

E. 

54  53  42 

3388 

53    9  43 

3365 

51  25  18 

3848 

49  40  28 

3881 

3 

Sun 

W. 

123  52  43 

9563 

125  39  30 

3545 

127  12  41 

9697 

128  53  16 

S511 

Venus  ^ 

W. 

87    9  56 

3636 

88  48    3 

9618 

90  26  33 

3599 

92    5  29 

3583 

a  Arietis 

W. 

71  17  40 

3256 

73    4  44 

3380 

74  52  14 

9223 

76  40    9 

9306 

Aldebaran 

W. 

39  55  26 

3403 

41  38  57 

3875 

43  23    8 

3849 

45    7  56 

3334 

Saturn 

E. 

33  58  11 

3330 

32  10  28 

3315 

30  23  23 

2300 

28  33  56 

3186 

Regulus 

E. 

40  50    2 

3346 

39    3  43 

3220 

37  14  59 

3314 

35  26  52 

3198 

4 

Venus 

W. 

100  26    0 

3500 

103    7  13 

3485 

103  48  47 

9471 

105  30  41 

9456 

a  Arietis 

W. 

85  45  36 

3131 

87  35  48 

3116 

89  36  32 

9108 

91  17  17 

9090 

Aldebaran 

W. 

54    0  27 

3318 

55  48  28 

3190 

57  36  57 

9183 

59  25  51 

3186 

Jupiter 

W. 

16  17    2 

3135 

18    7    8 

3116 

19  57  42 

9100 

21  48  41 

9085 

Spica 

E. 

80  23  11 

3120 

78  33  43 

3107 

"6  41  55 

9094 

74  50  47 

9081 

5 

Aldebaran 

W. 

68  36     5 

3096 

70  27    8 

9087 

72  18  27 

9077 

74  10    2 

9068 

Jupiter 
Pollux 

W. 

31     9    0 

3033 

33     1  58 

9014 

34  55  11 

9005 

36  48  38 

1906 

W. 

26     3    4 

3099 

27  54    4 

9081 

29  45  33 

9065 

31  37  26 

9051 

Spiea 

E. 

65  30  31 

3037 

63  37  39 

9016 

61  44  33 

9010 

59  51  14 

9008 

Antares 

E. 

111   18  43 

3030 

109  25  40 

9011 

107  33  83 

9008 

105  38  53 

1905 

6 

Aldebaran 

W. 

83  30  59 

3036 

85  23  37 

9083 

87  16  21 

9080 

89    9    6 

9098 

Jupiter 
Pollux 

W. 

46  18  44 

1968 

48  13     9 

1966 

50    7  39 

1963 

52    2  13 

1980 

W. 

41     1  31 

30M 

42  54  59 

1096 

44  48  37 

1983 

46  43  33 

1990 

Spica 

E. 

50  22    9 

1977 

48  27  58 

1975 

46  33  44 

1078 

44  39  37 

1972 

Antares 

E. 

96     8  45 

1968 

94  14  20 

1064 

93  19  49 

1963 

90  35  15 

1980 

Mars 

E. 

109  12  38 

3147 

107  22  50 

9143 

106  38  57 

3141 

103  43    0 

9138 

7 

Jupiter 
Pollux 

W. 

61  35  19 

1964 

63  29  50 

1907 

65  84  16 

1973 

67  18  35 

igrre 

W. 

56  11  56 

1987 

58    5  51 

1990 

59  59  41 

1908 

61  53  37 

1997 

Saturn 

W. 

26  20    0 

1963 

28  14  33 

1964 

30     9    4 

1966 

33     3  32 

1970 

Spica 

E. 

35     8  10 

1963 

33  14    7 

1987 

31  SO  13 

1908 

39  36  37 

2901 

Antares 

E. 

80  52  11 

1965 

78  57  41 

1968 

77    3  16 

1973 

75    8  58 

ijrn 

Mars 

E. 

94  32  51 

3141 

93  43  54 

9145 

90  53    3 

3140 

89    3  18 

9158 

8 

Jupiter 
Pollux 

W. 

76  47  51 

3013 

78  41     6 

9033 

80  34    6 

9083 

83  86  51 

9043 

W. 

71  20  11 

303O 

73  13  58 

3039 

75    5  31 

9049 

76  57  49 

9099 

Saturn 

W. 

41  33  57 

3001 

43  27  29 

9010 

45  30  48 

9019 

47  13  53 

9080 

Regulus 

W. 

34  19  20 

3030 

36  12  23 

9039 

38     5  13 

9089 

39  57  46 

9048 

Antares 

E. 

65  39  43 

3013 

63  46  28 

9033 

61  53  38 

9083 

60    0  44 

9013 

Mars 

E. 

79  56  47 

3190 

78    8    5 

9300 

76  19  37 

9310 

74  31  35 

3291 

9 

Jupiter 

W. 

91  46     0 

3107 

93  36  49 

3190 

95  37  17 

3186 

97  17  93 

9151 
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GREENWICH  MEAN  TIME. 
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LUNAR  DISTANCES. 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XViu 

of 

xvinh 

of 

XXIh. 

of 

Poflition. 

SUL 

Difr. 

IMff. 

DIfl. 

.     1 

SUK 

W. 

o       1      w 

104  37  43 

9780 

O         1         11 

106     3  39 

8767 

O        1        II 

107  37  40 

9747 

O         1         II 

109  13  17 

9T29 

Venus 

W. 

68    6    9 

9S09 

69  39     0 

98fi0 

71  13  93 

2830 

73  46  13 

9810 

1 

a  Axietis 

W 

50  36  44 

S47« 

59    8  33 

94M 

53  50  49 

2487 

55  33  31 

2116 

Jupiter 

E. 

19  35  49 

9404 

17  43  45 

9401 

16     1  33 

*^189 

14  18  44 

2198 

Saturn 

E. 

54  59  10 

94» 

53  16  31 

94  IS 

51  33     8 

9398 

49  49  30 

2360 

Regufais 

E. 

61  45  38 

S4M 

60    3    9 

9496 

58  30  35 

9418 

56  37  16 

2401 

9 

Sto 

W. 

117  17  40 

98M 

118  55  49 

9616 

130  34  33 

2906 

133  13  30 

9880 

Venus 

W. 

80  41  45 

2711 

83  18  10 

9099 

83  55    0 

9674 

85  33  15 

9655 

a  Arietis 

W. 

64  13  40 

9196 

65  59     I 

9106 

67  44  49 

2391 

69  31    3 

2274 

Aldebaian 

W. 

33    8  58 

9SM 

34  49  18 

9408 

36  30  34 

2464 

38  13  38 

2433 

Saturn 

E. 

41     5    5 

9994 

39  18  57 

9970 

37  33  36 

2969 

35  45  31 

2345 

Begulus 

E. 

47  55  13 

9S1S 

46    9  33 

9306 

44  33  36 

2979 

43  36  56 

2963 

3 

Sux 

W. 

130  34  14 

S194 

133  15  35 

9478 

133  57  19 

2463 

135  39  35 

2448 

1 

Venus 

W. 

93  44  49 

9Mi 

95  34  33 

9648 

97    4  39 

2fi83 

98  45    8 

2515 

! 

a  Arietis 

W. 

78  38  38 

9190 

80  17  10 

9174 

83    6  16 

2100 

83  55  45 

2145 

1 

Aldebaraa 

W. 

46  53  30 

9900 

48  39  19 

9978 

50  35  51 

9331 

53  13  54 

2937 

Saturn 

E. 

26  45    7 

2179 

34  55  58 

9161 

33    6  31 

2147 

21  16  46 

2135 

1 
i 

Begulus 

E. 

33  38  33 

91S4 

31  40  30 

9160 

30    0  16 

21do 

28  10  40 

9141 

1 

4 

Venus 

W. 

107  13  54 

9444 

108  55  26 

9483 

110  38  15 

2190 

112  21  31 

2410 

1 

a  Arietis 

W. 

93    8  31 

9078 

95    0     4 

9066 

96  51  55 

20M 

08  44    2 

2046 

1 

Aldebanui 

\V. 

61   15  10 

91M 

63    4  53 

9186 

64  54  57 

9198 

66  45  21 

9110 

1 

Jupiter 

W. 

33  40    4 

9010 

35  31  49 

9067 

37  23  54 

2046 

29  16  18 

9033 

1 

Spica 

E. 

79  59  19 

9oro 

71     7  33 

9066 

69  15  29 

2(M7 

67  23    8 

9007 

1 
5 

Aldebaian 

W. 

76     1  51 

90S9 

77  63  53 

9099 

79  46     6 

9016 

81  38  29 

9041 

Jupiter 
Polluz 

W. 

38  43  18 

1980 

40  36  10 

1983 

42  30  13 

1976 

44  24  85 

1973 

W. 

33  29  41 

9098 

35  23  16 

9028 

37  15    7 

2018 

39     8  13 

9010 

Spica 

E. 

57  57  44 

1006 

56     4     3 

1900 

54  10  13 

1064 

53  16  14 

1981 

E. 

103  45  11 

1988 

101  51  18 

1983 

99  57  15 

1977 

98    3    4 

1973 

6 

Aldebaran 

W. 

91     1  58 

9097 

03  54  50 

9038 

94  47  41 

2030 

96  40  39 

9031 

Jupiter 
Pollux 

W. 

53  56  50 

lOM 

55  51  39 

1960 

57  46     7 

1960 

59  40  44 

1963 

W. 

48  36  13 

1987 

50  30     6 

19H6 

59  24     3 

1986 

54  18    0 

1986 

Spica 

E. 

43  45     8 

1079 

40  50  49 

1973 

38  56  32 

1975 

37    2  19 

1978 

Antares 

E. 

88  30  38 

1900 

86  36    0 

1900 

84  41  22 

1960 

82  46  45 

1963 

Man 

E. 

101  53  59 

9187 

100    3  56 

9197 

98  13  53 

2137 

96  23  51 

9130 

7 

Jupiter 
PoUux 

W. 

69  12  47 

1983 

71     6  50 

1989 

73     0  43 

1996 

74  54  23 

90M 

w. 

63  45     7 

9001 

65  40  37 

9008 

67  33  59 

9014 

69  27  11 

9039 

Saturn 

w. 

33  57  54 

1074 

35  53    9 

1980 

37  46  15 

1986 

39  40  13 

1903 

1 

Spica 

E. 

37  33  54 

9010 

35  39  35 

9090 

23  46  32 

9039 

31  53  48 

9046 

' 

Antares 

E. 

73  14  47 

1969 

71  20  45 

1980 

69  26  53 

1996 

67  33  12 

9003 

Mars 

E. 

87  13  40 

91M 

85  24  10 

9166 

83  34  51 

2178 

81  45  43 

2181 

8 

Jupiter 
Pollux 

W. 

84  19  18 

90A4 

86  11  28 

9066 

88    3  19 

9090 

89  54  49 

9003 

W. 

78  49  50 

9071 

80  41  34 

9083 

82  33    0 

9005 

84  24     7 

9108 

Saturn 

W. 

49    6  39 

9041 

50  59    9 

9063 

52  51  21 

9065 

54  43  14 

9078 

Regulus 

W. 

41  50    5 

9000 

43  42    6 

9073 

45  33  49 

9064 

47  25  13 

9007 

Antares 

E. 

58     8  16 

9064 

56  16    6 

9066 

54  24  15 

9079 

52  33  43 

9099 

Mara 

E. 

73  43  39 

998S 

70  55  62 

9916 

69    8  33 

9360 

67  21  35 

9973 

i   ». 

Jupiter 

W. 

99     7    3 

9167 

100  66  20 

9IW 

102  45  12 

9300 

104  33  39 

2918 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DJ8TANCBS. 

h 

P 

Star's  Name 

P.  L. 

P.L. 

P.L. 

! 
P.L.  : 

and 

l^oon. 

•f 

mil. 

of 

Vlh. 

of 

IX^' 

of       ; 

Podtioa 

DIff. 

DIff. 

Diff. 

Dur. 

O       1        u 

O         f        u 

O       1       h 

O          1         N 

9 

Pollux 

W. 

86  14  54 

9102 

88    5  19 

3186 

89  55  23 

3161 

91  45    5 

3167 

Saturn 

W. 

56  34  47 

an» 

58  25  59 

3106 

60  16  50 

3190 

62    7  18 

9136  " 

Begulus 

w. 

49  16  17 

3110 

51     7     1 

3194 

52  57  23 

3189 

54  47  23 

2161 

Antares 

E. 

50  41  31 

31W 

48  50  40 

3190 

47    0  11 

3135 

45  10    5 

2150 

Man 

E. 

65  34  56 

3288 

63  48  39 

3304 

69    2  45 

990 

60  17  14 

3336 

a  AquilflB 

E. 

103  31  35 

9774 

101  56  33 

9780 

100  21  39 

9787 

98  46  54 

2796    1 

10 

Jupiter 
Pollux 

W. 

106  21  40 

93M 

108    0  15 

3968 

109  50  24 

9970 

111  43    7 

3989 

W. 

100  47  30 

3300 

102  34  43 

3908 

104  21  30 

3366 

106     7  50 

9301    ! 

Saturn 

W. 

71  13  41 

331B 

73     1  49 

3386 

74  49  18 

3253 

76  36  27 

9271  : 

Begulus 

W. 

63  51  25 

3280 

65  38  59 

3364 

67  26    6 

3379 

69  12  47 

9389    , 

Antares 

£. 

30    5  38 

3384 

34  18     1 

3361 

32  30  49 

3368 

30  44    3 

9986 

Mars 

E. 

51  35  44 

3m 

49  52  43 

3418 

48  10  10 

3163 

46  28    4 

94S3 

a  AquiliB 

E. 

90  56  43 

3B68 

89  23  37 

3882 

87  50  55 

3901 

86  18  37 

9999 

11 

Saturn 

W. 

85  25  28 

3861 

87    9  55 

3888 

88  53  54 

3109 

90  37  26 

9491    . 

Begulus 

Spica 

Mars 

W. 

77  59  31 

3383 

79  43  31 

9103 

81  27    3 

3191 

83  10    8 

9440 

W. 

24    2  41 

3410 

25  46    7 

3496 

27  29    4 

3443 

29  11  38 

3169 

E. 

38    4  40 

3S67 

36  25  27 

3608 

34  46  43 

3631 

33     8  30 

3669 

a  AquilflB 

E. 

78  44  12 

8048 

77  14  63 

8079 

75  46    9 

8101 

74  18     1 

8I»9 

Sun 

E. 

125  12  37 

2714 

123  36  16 

3736 

122    0  22 

3761 

120  24  54 

9n5 

13 

Saturn 

W. 

99    8  21 

3616 

100  49  12 

9686 

102  29  37 

3653 

104    9  37 

9679 

Begulus 
Spfca 

W. 

91  38  49 

9685 

93  19  13 

9668 

94  59  12 

3679 

96  38  46 

9391 

W. 

37  38  30 

9646 

39  18  39 

9664 

40  58  23 

3563 

42  37  42 

9A99 

a  Aqoilie 

E. 

67    7    6 

8806 

65  43     1 

SU5 

64  19  41 

8886 

62  57    9 

3139 

Sun 

E. 

112  34  14 

3976 

111     1  25 

9896 

109  29     1 

3916 

107  57    2 

9«6 

13 

Begulus 

W. 

104  50  19 

96B0 

106  27  26 

■    9096 

108    4  11 

9713 

100  40  33 

9730 

Spica 

W. 

50  48  25 

3686 

52  25  24 

2709 

54    2     1 

3719 

55  38  16 

9736    , 

a  AquilflB 

E. 

56  17  16 

8678 

55    0    6 

8786 

53  43  57 

8797 

52  28  52 

3861 

Sun 

E. 

100  23  21 

8089 

98  53  48 

8061 

97  24  38 

8069 

95  55  50 

8097 

14 

Spica 

W. 

63  34  18 

3811 

65     8  31 

3836 

66  49  26 

3889 

68  16    3 

98S8 

Antares 

W. 

17  42    8 

9806 

19  16  30 

3819 

20  50  33 

3883 

22  24  18 

9847 

Sun 

E. 

88  37  10 

8171 

87  10  26 

8187 

85  44     1 

3909 

84  17  54 

3917 

15 

Spica 

W. 

75  59  55 

9916 

77  31  55 

9037 

79    3  40 

9837 

80  35  12 

9048 

Antares 

W. 

30    8  48 

9900 

31  40  55 

9930 

33  19  48 

9939 

34  44  26 

91M9 

Sun 

E. 

77  11  37 

3386 

75  47    9 

8999 

74  22  56 

3310 

72  58  56 

3393 

16 

Spica       ^W. 

88    9  43 

3903 

89  40    4 

8001 

91  10  15 

8000 

92  40  16 

3017 

Antares 

W. 

42  19  32 

9968 

43  50    0 

9997 

45  20  17 

8004 

46  50  25 

3011 

Mars 

W. 

23  50  47 

8348 

25  15  59 

8300 

26  41     9 

8953 

28    6  15 

3367 

Sun 

E. 

66    2  10 

3874 

64  39  24 

8883 

63  16  48 

3899 

61  54  22 

3400 

17 

Spica 

W. 

100    8  16 

8047 

101  37  30 

8059 

103    6  38 

8066 

104  35  41 

8061 

Antares 

W. 

54  18  59 

8043 

55  48  20 

8047 

57  17  35 

8061 

58  46  45 

8066 

Mara 

W. 

35  10  43 

8376 

36  35  24 

8978 

38    0     1 

3381 

39  24  35 

3984 

Sun 

E. 

55    4  23 

8486 

53  42  46 

ai41 

52  21  16 

8447 

50  59  53 

3163 

18 

Antares 

W. 

66  11  26 

8071 

67  40  11 

8078 

69    8  54 

3074 

70  37  35 

3077 

Mara. 

W. 

46  26  39 

8994 

47  50  57 

8396 

49  15  14 

S396 

50  39  30 

3398 

Sun 

E. 

44  14  16 

8475 

42  53  24 

8477 

41  32  34 

3480 

40  11  48 

3488 

XVI. 
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GREENWICH  MEAN 

TIME. 

LUNAR  BISTANCEa 

h 
«! 

Star's  Name 

P.  L. 

p.  L. 

P.L. 

P.L. 

and 
PoBitkm 

• 

Midnight. 

of 
I>iff. 

XVi*^ 

of 

Dur. 

xvnii^. 

of 

Dm. 

XXIh- 

of 
DIff. 

O         f          II 

O        /         II 

o       1       n 

C          1          H 

9 

Pollux 

W. 

93  34  23 

3183 

95  23  17 

3198 

97  11  47 

3315 

98  69  52 

3333 

Saturn 

w. 

63  57  23 

aiftl 

65  47     4 

3167 

67  36  21 

3183 

69  25  14 

3300 

Regulus 

w. 

56  37    0 

im 

58  26  IS 

3186 

60  16    2 

2303 

62     3  26 

3319 

Antares 

E. 

43  20  22 

31«7 

41  31     4 

3183 

39  42  10 

3199 

37  53  41 

3316 

Mars  ^ 

E. 

58  32    6 

2aA8 

56  47  23 

3060 

56     3    4 

3887 

63  19  10 

3406 

a  AqtultB 

E. 

97  12  20 

ino6 

96  38    0 

9818 

94     3  56 

3833 

92  30  10 

3817 

10 

Jupiter 
Pollux 

w. 

113  29  23 

9907 

116  15  12 

3336 

117    0  33 

3845 

118  46  27 

3864 

W. 

107  53  43 

3B-2S 

109  39    9 

9343 

111  24     7 

3861 

113    8  38 

3881 

Saturn 

W. 

78  23    9 

3309 

80    9  24 

9B0rr 

81  56  13 

3836 

83  40  34 

3845 

R^rulns 

W. 

70  59    2 

3800 

72  44  50 

3836 

74  30  11 

3846 

76  15     4 

3364 

Antares 

E. 

28  57  43 

3904 

27  11  49 

3831 

26  26  20 

3889 

23  41  17 

3356 

"Mats 

E. 

44  46  26 

3608 

43    6  17 

3533 

41  24  35 

3644 

39  44  23 

S56S 

a  AquilflB 

E. 

84  46  46 

9MS 

83  16  22 

3067 

81  44  28 

3991 

80  14    4 

3017 

11 

Saturn 

W. 

92  20  31 

9140 

94    3    9 

3460 

95  46  20 

347» 

97  27    4 

3497 

Renins 

Spica 

Mars 

W. 

84  53  46 

3400 

86  34  66 

3478 

88  16  40 

9497 

89  67  68 

3516 

W. 

30  53  49 

3176 

32  35  36 

3491 

34  16  58 

3511 

36  57  66 

3538 

E. 

31  30  46 

3677 

29  53  35 

3600 

28  16  54 

3731 

26  40  46 

3750 

a  Aquilad 

E. 

72  50  30 

S164 

71  23  38 

319T 

69  57  25 

3333 

68  31  65 

3268 

Sun 

E. 

118  49  53 

3705 

117  15  19 

3815 

115  41  11 

3835 

114     7  20 

3866 

12 

Saturn 

W. 

105  49  11 

3600 

107  28  20 

3608 

109    7    4 

3636 

110  45  24 

3648 

Regulus 
Spica 

W. 

98  17  54 

3610 

99  56  36 

»n 

101  34  54 

3645 

103  12  48 

3663 

W. 

44  16  38 

36]7 

45  66  10 

3635 

47  33  18 

3653 

49  11     3 

3069 

a  Aquilae 

E. 

61  35  26 

U74 

60  14  32 

3631 

58  64  31 

8571 

67  35  25 

3633 

Sux 

E. 

106  25  29 

3066 

104  64  21 

3075 

103  23  37 

3994 

101  53  17 

3014 

13 

Re^ua 

W. 

in   16  33 

3746 

112  52  12 

3768 

114  27  29 

3n9 

116    2  25 

3794 

Spica 

W. 

57  14     9 

3760 

58  49  42 

3766 

60  24  54 

3783 

61  69  46 

3797 

a  Aquilsa 

E. 

51  14  53 

9B39 

60    2     3 

4003 

48  50  26 

4083 

47  40    8 

4171 

Sux 

E. 

94  27  24 

3105 

92  69  20 

3133 

91  31  37 

3138 

90    4  13 

3155 

14 

Spica 

W. 

69  49  22 

3B06 

71  22  24 

3879 

73  56  11 

3801 

74  27  40 

3908 

Antares 

W. 

23  57  45 

3060 

25  30  55 

3673 

27    3  48 

3865 

28  36  26 

9808 

Sux 

E. 

82  62     5 

3383 

81  26  34 

3346 

80     1  19 

8350 

78  36  20 

3373 

16 

Spica 

W. 

82  -  6  30 

3966 

83  37  36 

3067 

85    8  30 

3077 

86  39  12 

3035 

Antares 

W. 

36  15  52 

3053 

37  47     5 

3963 

39  18     5 

9971 

40  48  54 

3980 

Sux 

E. 

71  35  10 

3833 

70  11  37 

3844 

68  48  16 

3855 

67  25    8 

33e4 

16 

Spica 

W. 

94  10    8 

3033 

95  39  52 

3030 

97    9  27 

3036 

98  38  56 

8013 

Antares 

W. 

48  20  24 

3018 

49  50  14 

3035 

51   19  56 

3030 

52  49  31 

3086 

Mars 

W. 

29  31  17 

3360 

30  56  15 

3365 

32  21     8 

3267 

33  45  68 

8371 

Sux 

E. 

60  32     5 

3408 

59     9  57 

3415 

57  47  58 

3133 

66  26    7 

3439 

17 

SiMca 

W. 

106     4  38 

3063 

107  33  31 

3069 

109    2  19 

3071 

110  31     4 

3074 

Antares 

W. 

60  15  50 

3060 

61  44  50 

3003 

63  13  46 

3065 

64  42  38 

3060 

Mara 

W. 

40  49     5 

3287 

42  13  32 

3388 

43  37  57 

3391 

45    2  19 

3398 

Sux 

E. 

49  38  35 

»66 

48  17  24 

3163 

46  56  17 

3465 

45  36  14 

3470 

18 

Antares 

W. 

72     6  13 

3078 

73  34  50 

3078 

75     3  26 

3079 

76  32     1 

SOTO 

Mars 

W. 

52    3  44 

3399 

53  27  57 

3399 

54  52  10 

8398 

66  16  24 

3399 

Sux 

E. 

38  51     5 

3487 

37  30  26 

3189 

36     9  50 

3493 

34  49  17 

3495 
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XVII. 


GREENWICH    MEAN 

TIME. 

LTJNAK  CISTAKCES.                                                              | 

1* 

Stw's  Name 

P.L. 

P.L. 

P.L. 

P.L.    1 

19 

and 

Noon* 

of 

Illh. 

of 

VTi. 

or 

IX^ 

or 

Podtion. 

DIff. 

Dur. 

Dur 

Die 

Antares 

W. 

O        •          M 

78    0  36 

8079 

O       1        u 

79  29  11 

8079 

O        1         II 

80  57  46 

8078 

O        1         II 

82  26  22 

8078 

Mars 

W. 

57  40  37 

3299 

59    4  50 

8997 

60  29     5 

3995 

61  53  22 

8395 

Sun 

E. 

33  28  47 

849T 

32    8  20 

3499 

30  47  55 

3603 

29  27  34 

8606 

34 

Sun 

W. 

21  54  17 

3ST0 

23  17    8 

8885 

24  40  16 

8MI 

26     3  40 

8831 

Aldebaran 

E. 

43  35     1 

8073 

42    6  18 

•    8076 

40  37  39 

8078 

39     9     3 

3088 

Jupiter 
Pdlux 

E. 

80    2  13 

9946 

78  30  52 

3939 

76  59  23 

3933 

75  27  46 

9936     1 

E. 

85  18  21 

2946 

83  47    0 

9989 

82  15  31 

3833 

80  43  54 

5»i5 

25 

Sun 

W. 

33    4  17 

SfflO 

34  29    4 

8t89 

35  54    4 

3S47 

37  19  17 

8386 

Aldebaran 

E. 

31  48     1 

8180 

30  20  28 

8147 

28  53  15 

3166 

27  26  27 

3198 

Jupiter 
Pollux 

E. 

67  47  25 

3800 

66  14  53 

3883 

64  42  11 

3874 

63    9  19 

9866 

E. 

73    3  33 

3890 

71  31     1 

3888 

69  58  20 

3876 

68  25  30 

9867 

Saturn 

E. 

101  46  46 

3880 

100  13  36 

3883 

98  40  16 

3814 

97    6  45 

9886 

Regulus 

E. 

109  58  11 

3874 

108  25  19 

3867 

106  52  18 

3859 

105  19    6 

9861 

S6 

Sun 

W. 

44  28  32 

8188 

45  55    2 

3173 

47  21  44 

3161 

48  48  40 

3160 

Jupiter 
Pollux 

E. 

55  22  22 

3834 

53  48  25 

3815 

52  14  17 

3806 

50  39  57 

979T 

E. 

60  38  45 

38i8 

59    4  53 

3830 

57  30  60 

3811 

55  56  37 

9601 

Saturn 

E. 

89  16  31 

3T94 

87  41  55 

3786 

86    7    7 

3T75 

84  32    6 

9766 

Regulus 

E. 

97  30  25 

3807 

95  56    6 

3198 

94  21  36 

3789 

92  46  64 

9780 

87 

Sun 

W. 

56    6  41 

8099 

57  35    0 

8061 

59    3  33 

3009 

60  32  21 

8066 

Jupiter 
Pollux 

E. 

42  45  12 

3747 

41     9  35 

3738 

39  33  45 

3738 

37  57  42 

9116 

E. 

48    2  37 

27M 

46  27  14 

3160 

44  51  40 

3741 

43  15  54 

9733 

Saturn 

£. 

76  33  56 

3710 

74  57  38 

3106 

73  21     6 

3695 

71  44  20 

96B6 

Hegulus 

E. 

84  50  12 

3739 

83  14  11 

4719 

81  37  56 

3709 

80     1  28 

968T 

98 

Sun 

W. 

68    0  15 

3993 

09  30  38 

3979 

71     1  17 

3966 

72  32  13 

9083 

Venus 

W. 

26  46  58 

8078 

28  15  35 

8000 

29  44  33 

3013 

31  13  53 

8096 

Jupiter 
Pollux 

E. 

29  53  49 

9002 

28  16  18 

3661 

26  38  32 

9639 

25    0  30 

9038 

E. 

35  14  14 

3890 

33  37  21 

3684 

32    0  19 

36n 

30  23    8 

9071 

Saturn 

E. 

63  36  48 

3028 

61  58  31 

3616 

60  19  58 

3604 

58  41     8 

3603 

R^ulus 

E. 

71  55  17 

3689 

70  17  15 

3638 

68  38  58 

3616 

67    0  24 

9008 

SO 

Sun 

W. 

80  11  17 

3883 

81  43  59 

3867 

83  17    0 

3a'» 

84  50  20 

S887 

Venus 

W. 

38  45  39 

3946 

40  17     1 

3999 

41  48  43 

3913 

43  20  45 
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16  54  35.4 

66  15.0 

55  ia3 

54    9.5 

147.48 
147.89 
147.81 

0.12 
0.20 
0.25 

.0004232 
.0005473 
.0006719 

61.6 
61.8 
62.0 

23    4    7.06 
23    0  11.15 
22  66  15.24 

7 
8 
9 

98 

99 

100 

17  53  29.7 

18  52  22.1 

19  51  12.6 

58    3.7 
51  56.0 
50  46.4 

147.82 
147.14 

147.07 

0.26 
0.25 
Oi21 

.0007968 
.0009220 
.0010473 

62.1 
62.2 
62.2 

22  52  19.88 
22  48  23.48 
22  44  27.52 

10 
11 
13 

101 
102 
108 

20  50     1.3 

21  48  48.3 

22  47  33.6 

49  34.9 
48  21.8 
47    7.0 

I46.M 
146.92 
146.84 

0.15 
—0.06 
-t-0.06 

.0011727 
.0013979 
.0014338 

62.2 
62.1 
51.9 

22  40  81.61 
32  36  85.70 
22  32  39.80 

13 
14 
15 

104 
105 
106 

23  46  17.1 

24  44  58.8 

25  43  38.8 

45  50.4 
44  32.0 
42  11.8 

146.77 
146.70 
146.68 

0.20 
0.34 
0.47 

.0015474 
.0016715 
.0017950 

61.7 
61.5 
61.8 

22  28  43.90 
22  24  47.99 
22  20  62.06 

16 
17 
18 

107 
108 
109 

26  42  17.2 

27  40  54.0 

28  39  29.1 

41  50.1 
40  26.8 
39     1.8 

146.66 
146.49 
146.42 

0.60 
0.71 
0.80 

.0019176 
.0020392 
.0021597 

50.9 
50.4 
49.9 

22  16  56.17 
22  13    0.26 
22    9    4.86 

19 
20 
21 

110 
111 
112 

29  38    2.4 

30  36  33.8 

31  35    3.2 

37  34.9 
86    6.1 
34  35.4 

146.85 
146.27 
146.19 

0.88 
0.93 
0.94 

.0022789 
.0033968 
.0025133 

49.4 
48.8 
48.2 

22    5    8.45 
22     1  12.54 
21  57  16.63 

22 
23 
24 

113 
114 
115 

32  33  80.6 

33  31  56.2 

34  30  19.8 

38    2.7 
31  28.2 
29  51.7 

146.10 
146.02 
146.94 

0.93 
0.89 
0.81 

.0026384 
.0037422 
.0028546 

47.6 
47.0 
46.6 

21  58  20.72 
21  49  24.81 
21  45  28.90 

25 
26 

27 

116 
117 

118 

35  28  41.4 

36  27     1.0 

37  25  18.5 

28  13.1 
26  32.7 
24  50.0 

145.86 
145.77 
146.68 

0.71 
0.59 
0.46 

.0039657 
.0030755 
.0031841 

46.0 
45.6 
46.0 

21  41  33.99 
21  37  37.08 
21  83  41.17 

28 
29 
80 

119 
120 
121 

38  23  33.9 

39  21  47.1 

40  19  58.2 

28    5.3 
21  18.3 
19  29.2 

146.69 
146.60 
146.42 

0.33 

0.19 

-(-0.08 

.0032917 
.0033988 
.0085041 

44.6 
44.2 

4S.9 

21  29  45.26 
21  25  49.35 
21  21  53.44 

81 

122 

41  18    7.5 

17  38.4 

145.34 

—0.02 

0.0036091 

43.6 

21  17  57.63 

Nan.— x.«onM| 

londt  to  th*  <nM  aqidiin  K 

rtlwdirt*,*.'! 

atbt«wnM|iita 

ozofJui 
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GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

RRMTmAHvrm. 

UCmiZONTAL  PARAU.AX. 

M]»n>IAN«PAS8A0£. 

"8 
1 

AQB. 

Noon. 

UMnight. 

Noon. 

MAfbr 
Iboar. 

MMnlght. 

Die  for 
Ibonr. 

DIff.  for 
Ihoar. 

1 

2 
8 

16  19.3 
16  28.8 
16S&.1 

16  24.4 
16  32.4 
16  36.8 

59  47.6 

60  22.4 
60  45.7 

11 
+143 
1.24 

■KiM 

64    S.2 
60  35.7 
60  51.9 

+1.46 

0.98 

+0.86 

h.     m. 

8  31.1 

9  23.9 
10  15.6 

m. 
2.24 
2.17 
2.14 

d. 

9.9 
10.9  1 
11.9 

4 
6 
6 

16  37.4 
16  34.9 
16  27.8 

16  36.7 
16  31.9 
16  22.8 

60  53.9 
60  44.8 
60  18.9 

-0.02 
0.74 
1.40 

60  51.5 
60  33.9 
60    0.4 

-0.88 
1.08 
1.68 

11     7.0 

11  59.4 

12  53.5 

2.16 
2.21 
2.S0 

12.9 
13.9 
14.9 

7 
8 
9 

16  16.9 
16    3.8 
15  48.4 

16  10.4 
15  65.9 
15  40.9 

59  88.9 
58  48.9 
57  54.1 

1.90 
S.21 
2.S2 

59  14.8 
58  21.8 
57  26.4 

2.09 
2.29 
2.29 

13  49.7 

14  47.3 

15  45.3 

2.88 
2.42 
2.40 

15.9 
16.9 
17.9 

10 
11 
12 

15  33.5 
15  19.7 
15    7.8 

15  26.4 
15  13.5 
15    2.8 

56  59.4 
56    8.7 
55  25.2 

2.22 
144 

56  83.3 
55  45.9 
55    6.6 

a.12 
142 
1.46 

16  41.8 

17  85.4 

18  25.3 

2.30 
2.16 
2.00 

18.9 
19.9 
20.9 

IS 
14 
16 

14  58.4 
14  51.6 
14  47.6 

14  54.7 
14  49.3 
14  46.5 

54  50.5 
54  25.6 
54  10.6 

1.24 

0.88 
0.42 

54  36.8 
54  16.9 
54    6.8 

1.04 

0.62 

-0.22 

19  11.6 

19  54.9 

20  36.0 

1.86 
1.75 

1.68 

21.9  1 
22.9, 
23.9 

16 
17 
18 

14  46.1 
14  47.0 
14  49.9 

14  46.3 
14  48.2 
14  52.0 

54     5.3 
54     8.5 
54  19.3 

-0.04 

+0.80 

0.68 

54    5.9 
54  13.1 
54  27.1 

+0.13 
0.45 
0.71 

21  15.8 

21  55.4 

22  35.9 

1.65 
1.66 
1.72 

24.9 
25.9 
26.9 

19 
20 
21 

14  54.5 

15  0.4 
15    7.8 

14  57.3 

15  3.7 
15  10.9 

54  86.2 

54  57.7 

55  22.7 

0.81 
0.»7 
1.10 

54  46.5 

55  9.9 
55  36.2 

0.90 
1.04 
M5 

23  18.2 

6 
0    3.2 

1.81 
1.94 

27.9 

28.9 

0.3 

22 
23 
24 

15  14.7 
15  22.6 
15  30.8 

15  18.6 
15  26.7 
15  35.0 

55  50.3 

56  19.2 
56  49.4 

1.18 
1.28 
1.27 

56    4.6 

56  34.2 

57  4.8 

1.21 
1.26 
1^9 

0  51.6 

1  43.7 

2  39.1 

2.10 
2.25 
2.36 

1.3 
2.3 
3.3 

25 

26 
27 

15  39.2 

15  47.8 
15  56.3 

15  43.5 

15  52.0 

16  0.4 

57  20.4 

57  51.7 

58  22.9 

1.80 
1.81 
1.28 

57  86.0 

58  7.4 
58  88.2 

1.80 
1.80 
1.26 

3  36.5 

4  34.1 

5  30.4 

2.41 
2.88 
2.30 

4.3 
5.3 

6.3  1 

26 
29 
30 

16    4.5 
16  12.0 
16  18.2 

16    8.4 
16  15.3 
16  20.6 

58  53.1 

59  20.7 
59  43.6 

1.22 
1.07 
042 

59    7.4 
59  32.9 
59  52.4 

1.16 
0.96 
0.65 

6  24.4 

7  16.2 

8  6.5 

2.20 
2.12 
2.07 

7.3 
8.3 
9.3 

31 

16  22.4 

16  23.5 

59  59.0 

+0.45 

60    3.1 

+0.28 

8  56.2 

2.08 

10.3 

60 
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GREENWICH  MEAN  TIME, 

^ 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

I 

1 

Hour. 

Bight  Aaooiaion. 

IMS. 
ft>rlm. 

Diff. 
forlm. 

Hoar. 

Bight  Aionuloii. 

DUL 
forlm. 

l>OTlin»tlttHii 

DHL 
forlm. 

1 

SUNDAY   1. 

TUESDAY  3. 

h.    m.    B. 

■. 

o      .      » 

H 

h.    m.   B. 

•. 

O        1        N 

M 

0 

8  52  40.01 

aJ59B 

N.17  94  36.7 

13.857 

0 

10  42  28.09 

3.3890 

N.  5  22    5.9 

16.630 

1 

8  65     1.10 

3.3499 

17  11  42.0 

13.97] 

1 

10  44  42.45 

3.3888 

5     5  27.5 

16457 

2 

8  57  22.00 

S.8M7 

16  58  40.3 

18.061 

2 

10  46  56.75 

3JM79 

4  48  47.0 

111.603 

3 

8  59  42.71 

3.3186 

16  45  31.9 

18.196 

3 

10  49  11.00 

3.3871 

4  32    4.4 

lfi.796 

4 

9    2    3.23 

3.3401 

16  32  16.8 

18.307 

4 

10  51  25.20 

3.3368 

4  15  19.9 

16.756 

5 

9     4  23.55 

3.8873 

16  18  55.1 

18.417 

6 

10  53  39.36 

3.3356 

3  58  33.5 

16.787 

6 

9    6  43.69 

3J»40 

16    5  96.8 

18.535 

6 

10  55  53.47 

3.3349 

3  41  45.5 

16.814 

7 

9    9    3.64 

3.8809 

15  51  52.1 

18.681 

7 

10  58    7.54 

9.3848 

3  24  55.9 

1&889 

8 

9  11  23.40 

3.8378 

15  38  11.1 

18.786 

8 

U    0  21.58 

3.3838 

3    8    4.8 

16.863 

9 

9  13  42.98 

3.8347 

15  24  23.8 

18.839 

9 

11    2  35.59 

3.3833 

2  51  12.4 

18.881 

IQ 

9  16    2.37 

33317 

15  10  30.4 

18.911 

10 

11     4  49.57 

3J839 

2  34  18.7 

16J04 

n 

0  18  21.58 

3.8167 

14  56  30.9 

ujua 

11 

11     7    3.53 

3.3836 

2  17  23.9 

MU»3 

13 

9  20  40.61 

3.3157 

14  42  95.3 

11.141 

12 

11     9  17.48 

3.3834 

2    0  28.0 

I8J88 

13 

9  92  59.46 

3J)138 

14  28  13.9 

14.389 

13 

11  11  31.41 

i^-^y 

1  43  31.2 

18.968 

14 

9  25  18.14 

3.8009 

14  13  56.6 

14.335 

14 

11  13  45.34 

&3331 

1  26  33.6 

164M» 

15 

9  27  36.65 

3.8070 

13  59  33.6 

14.480 

15 

11  15  59.26 

3.3830 

1     0  35.3 

16.976 

16 

9  29  54.98 

3.3013 

13  45    5.0 

14.533 

16 

11  18  13.18 

3.3831 

0  52  36.5 

18.985 

17 

9  32  13.15 

341014 

13  30  30.9 

14.014 

17 

11  20  27.11 

3.3333 

0  35  37.2 

16.993 

18 

9  34  31.15 

3.3966 

13  15  51.3 

14.704 

18 

11  22  41.04 

3.3334 

0  18  37.5 

16.907 

i  19 

9  36  48.99 

3.3950 

13     1     6.4 

14.793 

19 

11  24  54.99 

3.3837 

N.  0     1  37.6 

18.080 

20 

9  39    6.66 

3.3883 

12  46  16.2 

14.879 

20 

11  27    8.96 

3.3880 

S.  0  15  22.4 

16.990 

21 

9  41  24.17 

3.3906 

12  31  20.9 

14J)64 

21 

11  29  22.95 

3.3888 

0  32  22.4 

18.996 

22 

9  43  41.53 

3.3890 

12  16  20.5 

15UM7 

22 

U  31  36.96 

3.3888 

0  49  22.2 

18.996   . 

23 

9  45  58.74 
MC 

3.38U 

>NDA1 

N.12     1  15.2 

r  2. 

15.139 

23 

U  33  51.00 
WED 

3.3848 

NESD 

S.  1    6  21.9 
AY   4. 

1&803   { 

0 

9  48  15.79 

3.3080 

N.ll  46    5.0 

15.300 

0 

11  36    5.07 

3J3849 

S.  1  23  21.2 

16.986 

1 

9  50  32.69 

3.3806 

11  30  50.0 

15.386 

1 

11  38  19.18 

3.3856 

1  40  20.1 

i6.on  1 

9 

9  52  49.45 

3.3781 

11  15  30.4 

15.865 

8 

11  40  33.34 

3.3861 

1  57  18.4 

16.966  ! 

3 

9  55    6.07 

3.2757 

11     0    6.2 

15.440 

3 

11  42  47.55 

3.3873 

2  14  16.0 

16.953  1 

4 

9  57  22.54 

3.3781 

10  44  37.6 

15JS13 

4 

11  45     1.80 

3.3880 

2  31  12.8 

16J09 

5 

9  59  38.88 

3.3713 

10  29    4.6 

15.565 

5 

11  47  16.11 

3.3889 

2  48    8.7 

16.933 

6 

10     1  55.08 

3.3090 

10  13  27.4 

15.655 

6 

11  49  30.47 

3J2399 

3    5    3.6 

16.90S   1 

7 

10    4  11.16 

3.3609 

9  57  46.0 

15.734 

7 

11  51  44.90 

3.3410 

3  21  57.3 

16.885  , 

8 

10    6  27.11 

33M8 

9  42    0.5 

15.791 

8 

11  53  59.39 

3.3433 

3  38  49.8 

l6w86S   : 

9 

10    8  42.94 

3.3636 

9  26  11.1 

15.856 

9 

11  56  13.96 

3JM34 

3  55  40.0 

16380 

10 

10  10  58.65 

3J609 

9  10  17.8 

15.930 

10 

11  58  28.60 

3.3447 

4  12  30.5 

16313  ' 

11 

10  13  14.25 

3.3000 

8  54  20.7 

15.982 

11 

12    0  43.32 

3.3461 

4  29  18.5 

16.785  1 

12 

10  15  29.73 

3.3571 

8  38  20.0 

16.041 

12 

12    2  58.13 

3.3475 

4  46    4.7 

16.755 

13 

10  17  45.10 

3.3558 

8  22  15.8 

16.009 

13 

12    5  13.02 

3.3489 

5    2  49.1 

16.798 

14 

10  20    0.37 

3.3586 

8    6    8.1 

16.156 

14 

12    7  28.00 

3.3505 

5  19  31.5 

16.600 

15 

10  22  15.53 

3.3519 

7  49  57.1 

16.311 

15 

12    9  43.06 

3.3531 

5  36  11.9 

16355 

16 

10  24  30.60 

3.3508 

7  33  42.8 

16.383 

16 

12  11  58.25 

3.3538 

5  52  50.1 

16.618 

17 

10  26  45.58 

3.3486 

7  17  25.4 

16.314 

17 

12  14  13.53 

3.3555 

6    9  26:0 

16338 

18 

10  29    0.46 

3.3173 

7     1     5.1 

16.363 

18 

12  16  28.91 

3.3573 

6  25  59.5 

16396 

19 

10  31  15.26 

%M» 

6  44  41.8 

16411 

19 

12  18  44.40 

3.3503 

6  42  30.4 

16.4AI 

20 

10  33  29.97 

3.M46 

6  28  15.8 

16.456 

20 

12  21    0.01 

3.3611 

6  58  68.7 

16.448 

21 

10  35  44.61 

9.3438 

6  11  47.1 

16.500 

21 

12  23  15.73 

3.3630 

7  15  24.2 

16403  ' 

22 

10  37  59.17 

3:3431 

5  55  15.8 

16.543 

22 

12  25  31.57 

3.36W 

7  31  46.9 

16354 

23 

10  40  13.66 

3.3410 

5  38  42.0 

16.583 

23 

12  27  47.53 

3.3671 

7  48    6.6 

16303  , 

24 

10  42  28.09 

3.3399 

N.  5  22    5.9 

16.630 

24 

12  30    3.62 

3.3608 

S.  8    4  23.2 

16350  1 

VI. 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

;Hioar. 

m^tABeenrfeii. 

Diir. 

forlm. 

IMOlnSQOIl. 

IHff. 
for  1  m. 

Door. 

Klght  ABeanrion. 

Dlft 
for  1  m. 

DedfutSon. 

DIff. 
forlm. 

THI 

TBSD^ 

lY  6. 

SATURDAY  7. 

h.    m.    B. 

s. 

O       1        i, 

ii 

h.    m.    s. 

•. 

O        1       u 

a 

0 

13  30    3.63 

9.3888 

S.  8    4  33.9 

16.960 

0 

14  99  19.97 

94118 

S.19  99  30.4 

11.665 

1 

13  33  19.84 

MTI* 

8  30  36.6 

16.106 

1 

14  94  37.77 

94149 

19  41     5.7 

11.631 

3 

13  34  36.30 

^aem 

8  36  46.6 

18.188 

9 

14  97    9.76 

9.4179 

19  63  39.9 

11J66 

3 

13  36  53.69 

^srm 

8  59  53.9 

•  16.060 

3 

14  39  97.93 

9.4309 

90    3  69.0 

11.960 

4 

13  39    9.33 

9.97M 

9    8  56.3 

18.019 

4 

14  31  53.97 

94389 

90  16    9.9 

11.113 

5 

13  41  36.10 

3.3806 

9  34  55.5 

10.967 

5 

14  34  18.79 

9.4366 

90  90    6.5 

10.974 

6 

13  43  43.03 

9.3889 

9  40  51.1 

16.988 

6 

14  36  44.49 

94396 

90  36  59.6 

ia884 

7 

13  46    0  09 

9.9687 

9  56  43.8 

16.898 

7 

14  39  10.36 

94397 

90  47  46.6 

10.693 

8 

18  48  17.31 

9.3888 

10  19  30.5 

16.761 

8 

14  41  36.41 

9.4856 

90  58  92.9 

10.551 

9 

19  50  34.69 

9JS908 

10  38  14.1 

16.092 

9 

14  44    9.63 

9.4888 

91     8  51.6 

10407 

10 

13  53  53.33 

9.9885 

10  43  53.5 

16.691 

10 

14  46  99.01 

9.4411 

31  19  11.7 

10.363 

11 

13  55    9.91 

9.39^ 

10  59  98.0 

16.548 

11 

14  48  55.56 

9.4488 

31  39  33.1 

10.117 

19 

18  57  97.76 

9.9980 

11  14  59.9 

16478 

19 

14  51  99.96 

94464 

91  39  95.7 

0.971 

13 

13  59  45.78 

2MVI 

11  30  35.3 
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GREENWICH  MEAN  TIME, 
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GREENWICH  MEAN  TIME. 
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u 

h.    m.    s. 

s. 

0      1      u 

n 

0 

5  43    0.77 

3^776 

NjW  38  55.7 

1.343 

0 

7  40  53.61 

3.40Q3 

NJ33  35  50.8 

8.706 

1 

5  45  39.44 

1U783 

36  37  36.3 

1.405 

1 

7  43  17.53 

3.3068 

88  87    3.7 

8AI4 

2 

6  47  58.15 

3.478B 

36  36    7.1 

1.667 

3 

7  45  41.33 

3.3984 

83  18    8.0 

aOBS 

3 

5  50  36.80 

S.47tt 

36  34  38.3 

1.730 

3 

7  48    4.73 

3J«00 

83    9    5.8 

9.131 

4 

5  53  55.66 

S.4196 

36  33  39.6 

1.803 

4 

7  50  38.01 

3^804 

81  59  54.4 

0.357 

5 

5  55  84.45 

3.4790 

36  30  41.3 

3.056 

5 

7  53  51.09 

3J)6S8 

31  50  34.0 

9J0S 

6 

5  57  53.35 

9.4B01 

36  38  33.0 

3.317 

6 

7  55  13.95 

3.3793 

31  41     7.3 

9.637 

7 

6    0  33.06 

3.4603 

36  36  15.1 

3JI79 

7 

7  67  36.60 

SJ757 

81  31  31.7 

9.600 

8 

6    3  50.87 

3.4801 

36  33  47.5 

3.643 

8 

7  59  59.04 

3.3731 

81  81  48.1 

9.793 

9 

6    5  19.67 

3.4796 

36  31  10.1 

3.706 

9 

8    3  31.36 

34084 

31  U  56.6 

9J)B4 

10 

6    7  48.45 

3.4706 

.36  18  33.9 

3.867 

10 

8    4  43.35 

9.3648 

81     1  57.8 

100154 

11 

6  10  17.31 

3.4713 

36  15  36.1 

8.038 

11 

8    7    5.03 

8.3611 

80  51  50.1 

10.188 

13 

6  12  45.95 

fuim 

36  13  19.5 

3.190 

13 

8    9  86.58 

3,3674 

80  41  35.3 

lOiOlO 

13 

6  15  14.65 

3.4791 

36    9     3.3 

8.363 

13 

8  11  47.93 

3.3637 

80  31  13.8 

10487 

14 

6  17  43.33 

3.4774 

36    5  37.8 

3.613 

14 

8  14    9.03 

3.3600 

80  30  43.8 

10.668 

15 

6  30  11.94 

3.4765 

36    3     1.6 

3.974 

15 

8  16  89.93 

3.3403 

30  10    5.8 

10.688 

16 

6  32  40.50 

3.47M 

35  58  16.3 

8.836 

16 

8  18  50.58 

33435 

19  59  30.8 

10319 

17 

6  35    9.00 

3.474ft 

35  54  31.4 

8.906 

17 

8  31  11.03 

3.3387 

19  48  37.8 

10386 

18 

6  37  37.44 

3.47S4 

35  50  16.8 

4.107 

18 

8  33  31.33 

3J360 

19  37  88.0 

114W 

1  19 

6  30    5.81 

3.4739 

35  46    3.6 

4.317 

19 

8  35  51.82 

3.3818 

19  86  81.0 

11.178 

1  90 

6  33  34.10 

3.4706 

35  41  38.8 

4.476 

30 

8  38  10.99 

3.3376 

19  15    6.9 

11.295 

31 

6  35    3.30 

3.40M 

35  37    5  5 

4.635 

31 

8  30  30.53 

3.3388 

19     3  45.7 

11.413 

33 

6  37  30.43 

3.4078 

35  33  33.6 

4.704 

33 

8  33  49.85 

3.3300 

18  53  17.4 

113B9 

33 

6  39  58.44 
THD 

3.4663 

RSDA 

NJ35  37  30.3 
Y  26. 

4^103 

33 

8  35    8.94 
SAT 

3.3163 

URDA 

N.18  40  43.8 
Y  28. 

1L644 

0 

6  43  36.36 

3.4646 

N.35  33  38.3 

6.110 

0 

8  37  37.81 

3.3130 

N.18  39    0  1 

11.756 

1 

6  44  54.18 

3.4637 

35  17  17.0 

6.367 

1 

8  39  46.46 

3^1087 

18  17  11.3 

11371 

3 

6  47  31.88 

3.460B 

35  11  56.3 

6.434 

3 

8  43    4.88 

3.3063 

18    5  15.6 

I13B3 

3 

6  49  49.47 

3.4088 

35    6  36.0 

6.661 

3 

8  44  83  08 

3.3010 

17  53  13.4 

13303 

4 

6  53  16.93 

3.4667 

35    0  46.5 

6.787 

4 

8  46  41.07 

3.9070 

17  41     4.6 

13.300 

5 

6  54  44.37 

3.464ft 

34  54  57  6 

6.803 

6 

8  48  58.84 

3.3043 

17  88  49  3 

13308 

6 

6  57  11.47 

3.4033 

34  48  59.5 

6.047 

6 

8  51  16.39 

3.3007 

17  16  87  6 

13.416 

7 

6  59  38.54 

3.4480 

34  43  53  1 

0.901 

7 

8  53  33.73 

3.367J 

17    3  59.5 

19390 

8 

7    3    5.46 

3.4476 

34  36  35.4 

6.864 

8 

8  55  50  84 

3.3886 

16  51  85.3 

vaMi 

0 

7    4  33.34 

3.4161 

34  30    9.5 

6.607 

9 

8  58    7.75 

3.2800 

16  38  44.7 

13.796 

10 

7    6  58.87 

3.4436 

34  33  34.5 

6.660 

10 

9    0  34.44 

3.3766 

16  35  58.1 

13397 

11 

7    9  35.34 

3.4000 

34  16  50.4 

6.810 

11 

9    3  40.93 

3.9731 

16  13    5.4 

13397 

13 

7  11  51.66 

3.4072 

34    9  57.3 

6.061 

13 

9    4  57.31 

3.3006 

16    0    6.8 

13396 

13 

7  14  17.81 

3.4346 

34    3  55  1 

7.111 

13 

9    7  18.38 

3.3663 

15  47    8.3 

13.138 

14 

7  16  43.80 

3U$I6 

33  55  44.0 

7.260 

14 

9    9  39.15 

3.3698 

15  33  58.0 

13.319 

15 

7  19    9.61 

3.43W 

33  48  33.9 

7.408 

15 

9  11  44.83 

3J3605 

15  30  36.0 

13313 

16 

7  31  35.35 

3.4367 

33  40  55.0 

7.666 

16 

9  14    0.39 

3.3503 

15    7  14.4 

13.406 

17 

7  34    0.71 

3.4337 

33  33  17.3 

7.703 

17 

0  16  15.56 

3.3090 

14  53  47.8 

U.499 

18 

7  36  35.98 

3.4197 

33  35  30.7 

7.847 

18 

9  18  30.64 

3.3407 

14  40  14.5 

13300 

19 

7  38  51.07 

3.4166 

33  17  35.5 

7.003 

19 

9  30  45.53 

3.3465 

14  86  36  4 

13379 

30 

7  31  15.97 

3.4134 

33    9  31.6 

8.136 

30 

9  33    0.33 

3JM34 

14  13  53.0 

13.767 

31 

7  33  40.68 

3.4109 

33     1  19  1 

8.980 

31 

9  35  14.73 

3J9403 

13  59    4.4 

13353 

33 

7  36    5.19 

3.4069 

33  53  58.0 

8.433 

33 

9  37  39.06 

3.3373 

13  45  10.6 

13388 

33 

7  38  39.50 

3:^086 

33  44  38.3 

8Jt65 

33 

9  39  43.31 

3.3343 

13  31  11.8 

14339 

34 

7  40.53.61 

3.4003 

N.33  35  50.3 

8.706 

34 

9  31  57.18 

3.3313 

N.13  17    8.0 

14.UM 

r 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  BIQHT 

ASCENSION  AND  BECLmATION. 

jHoar. 

Dlff. 
finrlm. 

DUL 
Ibrlm. 

Sow. 

Bl^t  AMMUlon. 

Dur. 

Ibrlm. 

DBoUnstion. 

Dlff. 
torlm. 

SUNDAY  29. 

MONDAY 

30. 

h.    m.   8. 

■. 

0       1       u 

It 

h.   m.   t. 

•. 

O        1        tt 

H 

0 

9  81  57.18 

&381S 

N.13  17    8.0 

14.164 

0 

10  94  47.67 

9.1781 

N.  7  18  22.9 

16.668 

1 

9  34  10.97 

3.9984 

13    2  59.3 

14.186 

1 

10  96  58.32 

3.1767 

7    2  42.3 

16.600 

2 

9  36  24.59 

9.3986 

12  48  45.8 

14J64 

2 

10  29    6.88 

3.1764 

6  46  59.0 

16.744 

3 

9  38  38.04 

9.999B 

12  34  27.6 

14J48 

3 

10  31  19.37 

3.1743 

6  31  13.1 

16.787 

4 

9  40  51.33 

3.990O 

12  20    4.7 

4 

10  33  29.78 

3.1760 

6  15  24.6 

16.898 

5 

9  43    4.45 

3.91TO 

12    5  37.2 

14.406 

5 

10  35  40.13 

3.1710 

5  59  33.7 

16.8S8 

6 

9  45  17.41 

9.91«7 

11  51    5.3 

14.M9 

6 

10  37  50.41 

3^1700 

5  43  40.4 

16.007 

7 

9  47  30.23 

9;3]» 

U  36  29.0 

14.643 

7 

10  40    0.63 

3.1690 

5  27  44.8 

16.044 

8 

9  49  43.87 

%aosn 

11  21  48.3 

14.718 

8 

10  42  10.80 

3.1600 

5  11  47.1 

16.980 

1     9 

9  51  55.38 

9.3013 

11    7    3.4 

14.783 

9 

10  44  20.92 

3.1683 

4  55  47.2 

16.014 

10 

9  54    7.74 

%30m 

10  52  14.4 

14.866 

10 

10  46  30.99 

3.1676 

4  39  45.4 

16.046 

U 

9  56  19.96 

3.9Q3B 

10  37  21.4 

14a»17 

11 

10  48  41.02 

3.1668 

4  23  41.7 

16.078 

IS 

9  58  33.04 

3.3003 

10  92  24.4 

14Ja9 

12 

10  50  51.01 

3.1666 

4    7  36.1 

16.107 

13 

10    0  43.98 

3.1960 

10    7  23.5 

1&646 

13 

10  53    0.97 

3.16S6 

3  51  28.8 

16.186 

14 

10    2  55.80 

3.1MB 

9  52  18.9 

1&166 

14 

10  $5  10.91 

3.1664 

3  35  19.9 

16.161 

15 

10    5    7.49 

3.1968 

9  37  10.5 

i6.no 

15 

10  57  20.82 

9.1660 

3  19    9.5 

16.186 

16 

10    7  19.06 

3.1918 

9  21  58.5 

16.396 

16 

10  59  30.71 

3-1648 

3    2  57.6 

16.900 

17 

10    9  30.51 

3.1809 

9    6  43.0 

16.967 

17 

U     1  40.59 

3.1646 

2  46  44.4 

16.331 

18 

10  11  41.85 

3.1880 

8  51  34.0 

16344 

18 

11     3  50.46 

3.1646 

2  30  29.9 

10.361   1 

19 

10  13  53.07 

3.186 

8  36     1.7 

16.909 

19 

11     6    0.33 

3.1644 

2  14  14.3 

16.980  i 

98 

10  16    4.19 

3.184ft 

8  20  36.1 

16.466 

20 

11    8  10.19 

3.1644 

1  57  57.6 

16J86 

91 

10  18  15.20 

3.1898 

8    5    7.3 

16.601 

21 

11  10  20.06 

3.1646 

1  41  39.9 

16.602 

38 

10  20  26.13 

3.1819 

7  49  35.5 

UJM 

22 

11  12  29.03 

3.1647 

1  25  21.4 

16.816 

93 

10  22  36.94 

3.1196 

7  34    0.7 

16J06 

23 

11  14  39.82 

3^1660 

1    9    2.1 

1&637 

24 

10  24  47.67 

3.1781 

N.  7  18  22.9 

16.666 

24 

11  16  49.73 

3.1654 

N.  0  52  42.2 

16.338 

PHASER 

3    OF    TH 

E  MOON. 

Day.   1 

1.     m. 

O  Full  Moon,     . 



...51 

0    0.0 

C  Last  Quarter, 
0  New  Mood,    . 

...     19     1 

3  34.5 

' 

.... 

...     20     1 

7  44.8 

J>  First  Quarter, 

.      .      .      . 

...    28 

2  36.2 

C  Perigee,     .     . 

.  .  .  .1 

r.      h. 

23.5 

C  A 

Dosee. 

....     16 

2.5 

lA*©*^* 

1 
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r 

Star's  Name 

P.L. 

P.L. 

P-L. 

P.L. 

aod 

Noon. 

of 

mh. 

of 

VPl 

of 

IXh- 

of 

PoatUm. 

DUL 

WL 

Pill 

Uff. 

O         /        II 

o      f       n 

O        1        u 

O         1         II 

1 

Sun 

W. 

118  45  54 

3033 

120  26  22 

3630 

132    7    8 

3508 

133  48  10 

3496 

Venus 

W. 

76  53  45 

3969 

78  33  22 

3666 

80  13  17 

3548 

81  63  31 

3980 

Aldebanin 

W. 

63    2     0 

Si»7 

64  48  18 

3998 

66  84  67 

336B 

68  31  58 

3945 

Jupiter 
Pollux 

W. 

24  49  40 

3S36 

26  37  15 

3339 

38  35  10 

3308 

30  13  35 

9196 

W. 

30  34  50 

3889 

32  19  53 

lam 

34    5  43 

9380 

35  52  11 

3355 

Spica 

E. 

71     9  31 

U13 

69  21  12 

3300 

67  33  45 

3188 

65  43  58 

3176 

3 

Venus 

W. 

90  19     1 

3471 

92    0  55 

3400 

93  43    4 

3450 

95  25  37 

9441 

Aldebantn 

W. 

77  91  47 

3185 

79  10  37 

3174 

80  59  43 

3166 

83  49     3 

3156 

Jupiter 
Pollux 

W. 

39  19    3 

3141 

41     8  59 

3189 

43  59  10 

3133 

44  49  35 

3118 

W. 

34  53  19 

3136 

30  41  35 

3168 

88  31  13 

3141 

40  31     9 

3130 

Spica 

E. 

56  35  58 

3134 

54  45  35 

3116 

53  54  59 

3107 

51     4  10 

9009 

Ajitares 

E. 

103  33  57 

3116 

100  32  23 

3107 

98  41  35 

3098 

96  50  33 

3090 

3 

Venus 

W. 

104     0  25 

3408 

105  43  55 

3886 

107  37  33 

3893 

109  11  18 

SS88 

Jupiter 
Pollux 

W. 

54    4  43 

3079 

55  56  13 

3074 

57  47  53 

3069 

59  39  39 

3065 

W. 

49  34  49 

3086 

51  26  11 

9078 

53  17  44 

90T3 

55     9  26 

306T 

Saturn 

W. 

31     3  33 

3078 

22  54     3 

3064 

34  45  58 

3097 

36  38    4 

3050 

Spica 

E. 

41  47  19 

3008 

39  55  30 

3064 

38    3  35 

3060 

36  11  34 

3056 

Antares 

E. 

87  33  35 

3055 

85  40  17 

3051 

83  48    2 

3046 

81  55  39 

9049 

Man 

E. 

115  53  49 

3318 

114    5  41 

3308 

112  17  35 

3303 

110  39     1 

3196 

4 

Jupiter 
Pollux 

W. 

68  59  4i 

30ff7 

70  51  47 

3056 

73  43  64 

3097 

74  35  68 

9050 

W. 

64  39  38 

3068 

66  21  39 

9068 

68  13  50 

3054 

70    6    0 

9051 

Saturn 

W. 

36    0  36 

3085 

37  53    6 

9085 

39  45  46 

3085 

41  38  26 

3095 

Begulus 

W. 

27  27  45 

3046 

39  30    8 

9045 

31  13  33 

3044 

33    4  57 

SOU 

Antares 

E. 

72  32  36 

3088 

70  89  53 

9088 

68  47  11 

3034 

66  54  30 

9085 

Mara 

E. 

101  25  44 

3187 

99  36  57 

3188 

97  48  11 

3186 

95  59  25 

3188 

6 

Jupiter 
Pollux 

W. 

83  55  23 

9078 

85  46  56 

3084 

87  38  30 

3091 

89  29  33 

9088 

W. 

79  26    6 

3079 

81  17  49 

son 

83    9  34 

3068 

85    0  49 

3090 

Saturn 

W. 

51     1     2 

3059 

53  53  15 

3057 

54  45  30 

3064 

66  37  15 

3071 

Regulus 

W. 

42  36  36 

9061 

44  18  36 

3065 

46  10  19 

3079 

48    2    2 

3078 

Antares 

E. 

57  33    0 

3054 

55  39  50 

3059 

63  47  48 

3066 

51  55  57 

3073 

Man 

E. 

86  56  38 

3907 

85    8  11 

3318 

83  30    3 

3330 

81  33     6 

9337 

6 

Jupiter 

W. 

08  43  36 

3U5 

100  33  39 

3155 

103  33    4 

3167 

104  11  33 

9178 

Saturn 

W. 

65  53  47 

3116 

67  44  33 

3196 

69  34  41 

9138 

71  34  48 

3150 

Regulus 

W. 

57  17  39 

3193 

59    8    4 

.9134 

60  58  13 

3145 

63  48    3 

3157 

Antares 

E. 

43  39  44 

9118 

40  49  13 

'3180 

38  58  59 

3141 

37    9     3 

3153 

Mars 

E. 

73  35  16 

3973 

70  48  37 

3385 

69     3  15 

3997 

67  16  U 

9809 

a  AquilsB 

E. 

96  34  40 

3748 

94  59    4 

3756 

93  33  38 

3765 

91  48  34 

3777 

7 

Saturn 

W. 

80  39  59 

9918 

83  18    0 

3333 

84    5  39 

9349 

85  63  54 

2164 

Regulus 

W. 

71  52  32 

9334 

73  40  34 

3930 

75  37  53 

3355 

77  14  59 

3371 

Mars 

E. 

58  30  36 

9380 

56  46  33 

3894 

55    3  49 

3410 

53  10  39 

9437 

a  AquiliE 

E. 

83  56  29 

3854 

83  33  11 

9878 

80  50  18 

S995 

79  17  53 

9930 

Fomalhaut 

E. 

108  39  50 

9634 

107     1  27 

3681 

105  33  14 

3640 

103  45  13 

3649 

8 

Saturn 

W. 

94  43  13 

9848 

96  38    3 

3866 

98  12  26 

9383 

99  66  36 

9«03 

Regulus 

W. 

86    4  33 

9864 

87  49  14 

3871 

89  33  30 

S889 

91  17  20 

3407 

Spica 
Mars 

W. 

32    4  35 

3868 

33  48  55 

3884 

35  32  52 

S401 

37  16  35 

3417 

E. 

44  48  40 

9514 

43    7  55 

3533 

41  27  27 

S551 

39  47  34 

3570 

a  Aquilsd 

E. 

71  43  53 

8060 

70  14  54 

8009 

68  46  35 

8138 

67  18  59 

8165 

_____ 

Fomalhaut 

E. 

95  38  58 

9716 

94    3  39 

3733 

92  26  41 

3749 

90  51     6 

9766 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

|j 

Ster*8NuM 

P.L. 

P.L. 

P.L. 

P.L. 

1* 

and 

Midniglit 

of 

XVh. 

of 

XVIIPi. 

of 

XXIh. 

of 

Podtkm 

o 

WL 

IHff. 

Diff. 

DIff. 

1 

SXTV 

W. 

O        /       h 

195  39  99 

9I8B 

O        1        u 

197  11     4 

9474 

O         1         11 

138  53  54 

9463 

O         /         It 

130  34  59 

9405 

Venus 

W. 

83  34     3 

»n 

85  14  59 

9006 

86  55  58 

2498 

88  37  31 

3481 

Aldebanm 

w. 

70    9  18 

9Stt 

71  56  57 

2918 

73  44  57 

9308 

75  33  13 

3196 

Jupiter 
Pollux 

w. 

39     1  58 

3184 

33  50  40 

3178 

35  39  57 

31(e 

37  99  39 

3151 

w. 

97  30  15 

S9U 

99  96  51 

9916 

31  14  54 

3198 

33    3  94 

3183 

Spica 

E. 

63  54  55 

S16B 

69     5  34 

3100 

60  15  58 

3144 

58  36    6 

3134 

8 

Venus 

W. 

97    8    3 

SttS 

98  50  59 

3434 

100  33  59 

9416 

103  17    4 

3410 

Aldebaran 

W. 

84  38  37 

3148 

86  98  33 

3180 

88  18  33 

31S3 

90    8  31 

3196 

Japiter 
Pollux 

W. 

46  40  14 

3100 

48  31     4 

3006 

50  33     6 

3091 

53  13  19 

3060 

W. 

49  11  93 

3119 

44     1  53 

9100 

45  53  38 

3100 

47  43  37 

30O3 

Spica 

E. 

40  13    9 

3081 

47  91  56 

3080 

45  30  33 

3078 

43  39    0 

3078 

AntftTes 

E. 

94  59  18 

3083 

93    7  51 

9074 

91  16  13 

3068 

89  34  34 

3063 

1      3 

Venus 

w. 

no  55  10 

3880 

119  39    6 

3883 

114  33    7 

3380 

116     7  10 

3378 

Jupiter 
Polhix 

w. 

61  31  33 

3081 

63  93  99 

3000 

65  15  30 

30CT 

67    7  35 

3007 

w. 

57     1  16 

3oea 

58  53  19 

90B0 

60  45  14 

3007 

63  37  19 

9000 

Saturn 

w. 

98  30  90 

3046 

30  99  43 

3IM1 

33  15  13 

3088 

34     7  48 

3036 

Spica 

E. 

34  19  30 

3006 

39  97  93 

3005 

30  35  15 

9006 

38  43    8 

3007 

Antares 

E. 

80    3  10 

3088 

78  10  37 

3086 

76  17  59 

9035 

74  35  10 

3083 

Man 

E. 

108  40  SO 

31M 

106  51  54 

3103 

105     3  14 

31SN) 

103  14  31 

3187 

4 

Jupiter 
Pollux 

W. 

76  98     1 

3061 

78  90    0 

9064 

80  11  54 

3067 

82     3  43 

9073 

w. 

71  58  10 

3007 

73  50  16 

3080 

75  43  19 

3003 

77  34  16 

3067 

Saturn 

w. 

43  31     6 

3087 

45  93  49 

3040 

47  16  14 

3043 

49    8  41 

3047 

Regulus 

w. 

34  57  39 

3040 

36  49  44 

3048 

38  49    3 

9003 

40  34  17 

3005 

Antares 

E. 

65     1  50 

3088 

63    9  15 

3011 

61  16  44 

3044 

59  34  18 

3019 

Man 

E. 

94  10  40 

319S 

99  99    0 

3104 

90  83  94 

3197 

88  44  59 

3903 

5 

Jupiter 
Pollux 

W. 

91  90  36 

3100 

93  11  97 

3114 

95    9    5 

3134 

96  53  28 

9134 

w. 

86  59    3 

3088 

88  43    5 

3104 

90  33  55 

9116 

03  34  30 

3136 

Saturn 

w. 

58  98  59 

3018 

60  90  31 

3006 

69  11  51 

9096 

64     9  57 

3106 

Regulus 

w. 

49  53  35 

3086 

51  44  56 

9094 

53  36    4 

9103 

55  36  59 

3113 

Antares 

E. 

50    4  17 

3061 

48  13  48 

3000 

46  91  33 

9006 

44  30  31 

3108 

Man 

E. 

79  44  18 

9980 

77  56  48 

9348 

76    9  19 

9203 

74  33  10 

3963 

6 

Japiter 

W. 

106     0  99 

3103 

107  49    9 

9304 

109  37  93 

9319 

111  25  33 

9934 

Saturn 

W. 

73  14  95 

3168 

75     3  49 

9176 

76  59  53 

9190 

78  41  36 

3303 

Regulus 

W. 

64  37  36 

3160 

66  96  51 

9189 

68  15  45 

9190 

70    4  19 

3910 

Antares 

E. 

35  19  94 

3165 

33  30    4 

9170 

31  41     5 

9198 

39  53  37 

3906 

Man 

E. 

65  30  95 

3893 

63  44  57 

9885 

61  59  49 

9800 

60  15    8 

3364 

a  Aquiln 

E. 

90  13  96 

3T88 

88  38  49 

9801 

87    4  16 

3818 

85  30  11 

3835 

7 

Satum 

W. 

87  39  46 

3360 

89  96  15 

99W 

91  19  19 

9814 

93  67  68 

8331 

Resulus 

W. 

79     1  41 

3986 

80  48     1 

9809 

89  33  57 

9330 

84  19  27 

3337 

Man 

E. 

51  36  33 

3448 

49  54    0 

9461 

48  11  59 

9478 

46  30    8 

3406 

a  AquilsB 

E. 

77  45  59 

3048 

76  14  35 

9970 

74  43  45 

9099 

73  13  30 

8039 

Fcmialhaiit  £. 

109    7  95 

3660 

100  99  53 

9678 

98  59  36 

9687 

97  15  38 

9700 

8 

Saturn 

W. 

101  39  57 

3418 

103  33     4 

9488 

105    5  44 

3406 

106  47  59 

3475 

Regains 

W. 

93    0  45 

3430 

94  43  44 

9448 

96  96  17 

9409 

98    8  34 

3480 

E 

W. 

38  59  35 

9480 

40  43  30 

9408 

49  94  40 

9470 

44     6  36 

3487 

E. 

38    7  48 

3068 

36  38  37 

9600 

34  49  53 

9637 

33  11  34 

3647 

a  AcmilflB 

E. 

65  59    8 

S304 

64  36    3 

8344 

63    0  46 

8387 

61  36  19 

8839 

Fonialliaut 

E. 

89  15  53 

9760 

67  41     5 

3804 

86    6  43 

3833 

84  33  44 

9848 

1 
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XV. 


GREENWICH  MEAN  ' 

riME. 

n 

LUNAR  DISTANCES. 

1^ 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.U 

"Sg 

and 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXh. 

«f 

Position. 

Diff. 

DIff. 

Diff. 

DHt 

O         1         II 

O        1        11 

o      ,      u 

O         1        A 

' 

0 

Saturn 

W. 

108  29  48 

94n 

110  11  11 

3610 

111  53  10 

9^7 

113  32  45 

9545 

Renins 

Spca 

Mars 

W. 

99  50    5 

9498 

101  31  21 

3517 

103  13  11 

9636 

104  53  35 

9568 

W. 

45  48    8 

9fi0ft 

47  29  14 

9Bfi8 

49     9  55 

9540 

50  50  12 

3569 

E. 

31  33  44 

9666 

29  56  19 

9086 

28  19  20 

9705 

26  42  47 

9795    1 

a  AquilfB 

E. 

60  12  46 

8880 

58  50    7 

8481 

57  28  26 

8484 

56     7  44 

8541 

Fomalhaut 

E. 

83  59  13 

3866 

81  26    8 

aB87 

79  53  33 

9909 

78  21  24 

9981 

Sun 

E. 

131  58  23 

9860 

130  25    0 

9869 

138  53     1 

9B87 

127  19  25 

9906 

10 

Spica 

W. 

59    5  28 

964T 

60  43  19 

9666 

63  20  46 

9083 

63  57  50 

9B09 

Antares 

w. 

13  13  34 

9640 

14  51  35 

9«V7 

16  29  12 

9675 

18    6  26 

9669 

a  Aquilse 

E. 

49  40  59 

3889 

48  27  21 

8964 

47  15    6 

4054 

46    4  20 

4151 

Fomalhaut 

E. 

70  48  14 

8066 

69  19  n 

8003 

67  50  40 

8109 

66  22  41 

8188 

a  Pegasi 

E. 

91  41  10 

9810 

90    6  55 

9B38 

88  33     3 

9845 

86  59  34 

9863 

Sun 

E. 

119  42  26 

8000 

118  13  13 

8019 

116  43  24 

8087 

115  13  57 

8065 

11 

Spica 

W. 

71  57  33 

9789 

73  32  25 

97*7 

75    6  57 

9811 

76  41  10 

9097 

Antares 

W. 

26    6  52 

9776 

27  41  51 

9703 

29  16  30 

9807 

30  50  49 

38^ 

Fomalhaut 

E. 

59  11  40 

8399 

57  47  19 

8836 

56  23  37 

8B61 

55    0  36 

8808 

a  Pegasi 

E. 

79  17  48 

9053 

77  46  35 

3960 

76  15  44 

9987 

74  45  15 

8005 

Sun 

E. 

107  51  11 

3148 

106  23  54 

8100 

104  56  57 

8175 

103  30  19 

81S3 

12 

Spica 

W. 

84  27  32 

9896 

85  59  56 

9909 

87  33     3 

9990 

89     3  56 

9988 

Antares 

W. 

38  37  41 

9891 

40  10  11 

3906 

41  43  26 

9016 

43  14  25 

9037 

Fomalhaut 

E. 

48  16  33 

8610 

46  58  10 

8061 

45  40  41 

S719 

44  24    7 

8770 

a  Pegasi 

Sun 

E. 

67  18  19 

8099 

05  50    0 

8111 

64  22    4 

8199 

62  54  39 

3145 

E. 

96  21  49 

8B66 

94  56  58 

8981 

93  32  24 

8994 

93     8    6 

8806 

13 

Spica 

W. 

96  39  43 

9986 

98  10  14 

9905 

99  40  33 

8004 

101  10  41 

8013 

Antares 

W. 

50  50  45 

9981 

52  21  22 

3990 

53  51  47 

9998 

55  22    2 

8006 

Mars 

W. 

17  33    6 

8178 

18  58  41 

8186 

20  25    8 

8199 

21  51  27 

8196 

aPegaa 

E. 

55  41  55 

8337 

54  16  30 

8366 

52  51  27 

8376 

51  36  48 

8996 

Sun 

E. 

85  10    7 

8865 

83  47  10 

8876 

82  24  25 

8385 

81     1  51 

8888 

14 

Antares 

W. 

62  50  53 

8049 

64  20  14 

8047 

65  49  29 

8053 

67  18  38 

8097 

Mara 

W. 

29     1  18 

8339 

30  26  53 

8338 

31  52  13 

8337 

33  17  38 

S34S 

a  Pegasi 

E. 

44  29  40 

8410 

43    7  35 

8438 

41  46     1 

8465 

40  24  58 

8497 

Sun 

E. 

74  11  26 

84S3 

72  49  46 

8488 

71  28  13 

8445 

70    6  47 

8450 

15 

Antares 

W. 

74  43    4 

8078 

76  11  47 

8076 

77  40  26 

8077 

79    9    5 

8078 

Mars 

W. 

40  23  37 

8387 

41  48  39 

8350 

43  13  39 

8350 

44  38  39 

8360 

Sun 

E. 

63  20  56 

8471 

61  59  59 

8473 

60  39    4 

8474 

59  18  11 

8478 

16 

Antares 

W. 

86  33    3 

8078 

88     0  39 

8077 

89  29  17 

8076 

90  57  57 

8078 

Mars 

W. 

51  43  30 

8369 

53    8  30 

8357 

54  33  32 

8365 

55  58  36 

8363 

a  Aqnile 

W. 

42  23  57 

4746 

43  24  18 

4663 

44  25  57 

4060 

45  28  49 

4499 

Sun 

E. 

52  34  15 

8480 

51  13  29 

8480 

49  52  43 

8480 

48  31  57 

3470 

17 

Antares 

W. 

98  23     1 

8000 

99  51     1 

8066 

101  20    6 

8051 

102  49  10 

8646 

Mars 

W. 

63    4  48 

8336 

64  30  15 

8383 

65  55  46 

«m 

67  21  23 

8338 

a  AquiliB 

W. 

50  58  41 

4186 

52    7  21 

4187 

53  16  47 

4090 

54  36  58 

4047 

Sun 

£. 

41  47  44 

8479 

40  26  49 

8470 

39     5  51 

8407 

37  44  60 

8465 

18 

Mars 

W. 

74  31     1 

8194 

75  57  17 

8188 

77  23  41 

3183 

78  50  13 

8174 

a  Aquiiss 

W. 

60  27  36 

8R70 

6!  41  26 

8841 

63  55  46 

8819 

64  10  36 

8785 

Sun 

E. 

30  59  11 

8467 

29  37  59 

8466 

28  16  45 

8456 

36  55  33 

8467     1 

XVI. 
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GREENWICH  MEAN  TIME. 

n 

I.UNAB  DISTANCES. 

|j 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

's'S 

and 

Midnight. 

Of 

XVi^ 

of 

XVill»i. 

of 

XXP^ 

of 

0 

Podtkn. 

Wff. 

Dur. 

DIff. 

I>lff. 

O       ;        If 

O       f       u 

O        1        u 

O        1        u 

9 

Stttaxn 

W. 

U5  Id  55 

aoss 

116  53  41 

9579 

118  32    5 

9960 

120  11     7 

9610 

ReguluB 
Mars 

W. 

106  3d  34 

*m 

108  12    7 

9B00 

100  51  16 

9600 

111  20  69 

9097 

w. 

52  30    4 

3577 

54    9  31 

9004 

55  48  34 

9619 

57  27  13 

9699 

E. 

35    6  41 

9746 

23  31     8 

3708 

21  55  60 

9787 

20  21     5 

9807 

a  Aquilas 

E, 

54  48    5 

8603 

53  29  33 

8065 

52  12  .  9 

arisi 

50  55  55 

8806 

Fomklbaut 

£. 

76  49  45 

3Md 

75  18  36 

9080 

73  47  58 

8001 

72  17  60 

3030 

Sun 

£. 

125  47  13 

«» 

124  15  26 

90U 

122  44    3 

9969 

121  13     3 

9981 

10 

Spica 

W. 

65  34  31 

3710 

67  10  40 

frm 

68  46  45 

9749 

70  23  20 

9766 

Antares 

w. 

19  43  17 

3710 

21  19  44 

frm 

22  55  49 

9748 

24  31  32 

9760 

a  Aqtiilaft 

£. 

44  55    7 

4000 

43  47  28 

4868 

42  41  33 

4489 

41  37  31 

4619 

Ffunalhaiit 

E. 

64  55  18 

3108 

63  28  29 

3197 

62    2  16 

8397 

60  36  39 

8959 

o  Pegasi 

E. 

85  26  27 

9B81 

83  53  44 

9B08 

82  21  23 

9916 

80  49  24 

9984 

Sun 

E. 

113  43  52 

aoTS 

112  15     9 

8001 

110  46  49 

8109 

109  18  50 

8195 

11 

Spica 

W. 

78  15    3 

aB«i 

79  48  37 

9B05 

SI  21  53 

9809 

82  54  51 

9888 

Stares 

W. 

32  24  48 

9B88 

33  58  27 

9B0O 

35  31  50 

9804 

37    4  55 

9879 

FomiidhaQt 

£. 

53  38  17 

3437 

52  16  42 

3476 

50  55  51 

3518 

49  35  47 

8064 

a  Pegasi 

E. 

73  15     8 

aKfc) 

71  45  23 

3040 

70  16    0 

8008 

68  46  59 

8074 

Sun 

E. 

102    4     0 

3900 

100  38     1 

3B94 

99  12  20 

8B39 

97  46  66 

8903 

18 

Sjnca 

W. 

90  35  33 

9044 

92    6  56 

9005 

93  38    5 

9966 

95    9    0 

9976 

Antares 

W. 

44  46    9 

9D80 

46  17  38 

9000 

47  48  63 

9960 

49  19  66 

9971 

Fomalhant 

E. 

43    8  34 

SB» 

41  54     5 

8B06 

40  40  42 

8968 

39  28  31 

4049 

aPegasi 
Sun 

E. 

61  27  14 

8164 

60     0  22 

3183 

58  33  52 

3199 

57    7  42 

3919 

E. 

90  44    2 

3019 

89  20  13 

3889 

87  56  38 

8848 

86  33  16 

8854 

13 

Spica 

W. 

102  40  39 

8090 

104  10  27 

8098 

105  40     5 

8034 

107    9  36 

8041 

Antares 

W. 

56  52    7 

3019 

58  22     1 

8099 

69  51  47 

8099 

61  21  24 

8035 

Mara 

W. 

23  17  38 

aao5 

24  43  41 

3911 

26    9  37 

U17 

27  35  26 

3998 

a  Pegasi 

Sun 

E. 

50    2  32 

3317 

48  38  40 

3389 

47  15  14 

3809 

45  52  14 

3885 

E. 

79  39  27 

8409 

78  17  13 

3411 

76  55     9 

3418 

75  33  13 

8896 

U 

Antares 

W. 

68  47  40 

3061 

70  16  37 

3065 

71  45  30 

8008 

73  14  19 

3071 

Mars 

W. 

34  42  58 

334A 

36     8  14 

3949 

37  33  25 

8958 

38  58  32 

3954 

a  Pegasi 

E. 

39    4  30 

3880 

37  44  39 

8060 

36  25  26 

8006 

35    6  56 

3649 

Sun 

E. 

68  45  27 

34M 

67  24  12 

3400 

66     3    2 

3468 

64  41  57 

3467 

15 

Antaies 

W. 

80  37  41 

8078 

82    6  17 

8079 

83  34  52 

8079 

85    3  27 

8019 

Mars 

W. 

46     3  37 

3961 

47  28  34 

3900 

48  53  32 

8359 

50  18  31 

3900 

Sun 

E. 

57  67  22 

3479 

56  36  34 

3480 

65  15  47 

8480 

53  55     1 

8480 

16 

Antares 

W. 

02  26  39 

8071 

93  55  24 

3008 

95  24  13 

3065 

96  53     5 

3069 

Mars 

W. 

57  23  44 

8200 

58  48  54 

8347 

60  14     8 

8843 

61  39  26 

3940 

a  Aqoilss 

W. 

46  32  48 

4490 

47  37  61 

4805 

48  43  53 

4905 

49  50  50 

4237 

Sun 

E. 

47  11     9 

3478 

45  60  20 

8477 

44  29  30 

3475 

43     8  38 

8473 

17 

Antares 

W. 

104  18  32 

8049 

105  47  53 

8087 

107  17  20 

8089 

108  46  53 

8096 

Mara 

W. 

68  47    6 

3917 

70  13  56 

3919 

71  38  50 

3206 

73    4  52 

3900 

a  Aqnilfls 

W. 

55  37  51 

4009 

56  49  22 

8860 

68     1  32 

3884 

69  14  17 

8901 

Sun 

E. 

36  23  47 

8488 

35    3  41 

8461 

33  41  33 

8409 

32  20  23 

8457 

18 

Mars 

W. 

80  16  52 

3168 

81  43  40 

3100 

83  10  37 

8103 

84  37  43 

8146 

a  AquilflB 

W. 

65  25  54 

3700 

66  41  38 

3786 

67  57  47 

3714 

69  14  19 

8699 

Sun 

£. 

25  34  18 

8400 

24  13     8 

8469 

22  52     1 

3167 

21  31     0 

8475 

T2 


APRIL,    1860. 


XVII, 


GREENWICH    MEAN 

TIME. 

LTJNAK  DISTANCES. 

23 

Stu'f  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

mti' 

of 

Vlh. 

of 

ix>. 

of 

Position. 

Dilt 

DUL 

Utt. 

1 

Sux 

W. 

O        /          II 

26  50  49 

3121 

o      1       n 

28  18  33 

3105 

0         /           U 

29  46  36 

3068 

O       1        u 

31  15     0 

3073      < 

Jupiter 
Pollux 

E. 

48     9  26 

27i4 

46  33  44 

3736 

44  57  61 

3737 

43  21  47 

3719    ; 

E. 

51     3  35 

3733 

49  27  38 

3736 

47  51  31 

37© 

46  15  16 

3711      ' 

Saturn 

E. 

79     6     1 

2706 

77  29  29 

9699 

75  62  48 

3690 

74  15  55 

3081 

Regulus 

E. 

87  61  32 

2704 

86  14  57 

3696 

84  38  10 

3687 

83     1  12 

3978      ! 

24 

Sdn 

W. 

38  41   10 

8009 

40  11  12 

3997 

41  41  28 

3986 

43  11  69 

3974     ! 

Jupiter 
Pollux 

E. 

35  18  35 

9ff76 

33  41  23 

3667 

32     3  59 

3650 

30  26  24 

3649 

E. 

38  11  50 

3088 

36  34  47 

367B 

34  57  38 

3674 

33  20  23 

3071      ; 

Saturn 

E. 

66     8  36 

3638 

64  30  33 

3630 

62  52  19 

3623 

61   13  54 

9613      1 

Kegulos 

E. 

74  53  29 

3636 

73  16  21 

3036 

71  37    2 

3617 

69  58  30 

9609 

25 

Sun 

W. 

50  48     6 

3919 

52  20     1 

2909 

53  52    9 

2896 

55  24  31 

2887      i 

Aldebaran 

W. 

20  18  38 

8106 

21  46  38 

3026 

23  16  18 

2966 

24  47  26 

3888 

Saturn 

E. 

52  58  52 

2570 

51  19  16 

3563 

49  39  29 

3658 

47  69  30 

3646 

Regulus 

E. 

61  42  67 

2566 

60     3  14 

3656 

58  23  19 

3648 

56  43  13 

3639 

Spica 

E. 

115  46     9 

2566 

114    6  28 

3659 

112  26  36 

3649 

110  46  31 

3640 

26 

'  Sun 

W. 

63     0  42 

3836 

65  43  25 

3826 

67  17  21 

3816 

68  61  29 

3804 

Aldebaran 

W. 

32  38  35 

3706 

34  15    8 

3678 

35  52  17 

3653 

37  30    0 

9831 

Venus 

W. 

18  16  31 

3840 

19  50     7 

3829 

21  23  57 

3819 

22  68    0 

9810 

Saturn 

E. 

39  36  41 

3603 

37  55  32 

3496 

36  14  13 

3487 

34  32  42 

34B0 

Regulus 
Spfca 

E. 

48  19  37 

3496 

46  38  18 

3486 

44  56  46 

SM78 

43  15    2 

3469 

E. 

102  22  58 

3494 

100  41  37 

3486 

99     0    4 

3477 

97  18  18 

3467      1 

27 

Sun 

W. 

75  45  35 

3753 

77  21     4 

3744 

78  56  46 

3783 

80  32  42 

3734      1 

Aldebaran 

W. 

45  45  34 

3638 

47  25  54 

3628 

49     6  36 

3007 

50  47  40 

3409 

Venus 

W. 

30  51  34 

3767 

32  26  68 

2747 

34    2  35 

3738 

35  38  25 

3797      1 

Saturn 

E. 

26     2  25 

3443 

24  19  52 

3438 

22  37  11 

3433 

20  64  23 

9490 

RejTulus 

E. 

34  43  23 

3438 

33     0  28 

3420 

31  17  22 

3413 

29  34     4 

3405 

Spica 

E. 

88  46  12 

3433 

87     3     9 

3412 

85  19  52 

3403 

83  36  22 

3396 

28 

Sun 

W. 

88  35  37 

3674 

90  13  52 

3666 

91  60  19 

9656 

93  27  59 

3646 

Aldebaran 

W. 

59  17  41 

3429 

61     0  35 

3417 

62  43  46 

3406 

64  27  12 

3806 

Venus 

w. 

43  40  59 

3678 

45  18     9 

3068 

46  65  32 

3667 

48  33  10 

9648 

Jupiter 

w. 

18  18     7 

3393 

20     1  52 

3384 

21  45  50 

3374 

23  30     2 

83U 

Spica 

E. 

74  55  41 

3350 

73  10  54 

3341 

71  25  54 

3833 

69  40  41 

2394 

Antares 

E. 

120  43  33 

3»4 

118  58  37 

3336 

117  13  30 

3826 

115  28     9 

3318 

29 

Sun 

W. 

101  39  26 

300] 

103  18  19 

3693 

104  57  23 

2565 

106  36  39 

3577 

Aldebaran 

W. 

73     8  14 

3344 

74  53     9 

3336 

76  38  17 

2326 

78  23  39 

3317 

Venus 

W. 

56  44  29 

3601 

58  23  22 

3692 

60    2  28 

3583 

61  41  46 

3676 

Jupiter 
Pollux 

W. 

32  14  24 

3320 

33  69  54 

3311 

36  46  37 

3303 

37  31  31 

3296 

W. 

30  43     7 

3346 

32  28    0 

3331 

34  13  15 

3317 

35  58  49 

3306 

Spica 

E. 

60  51  36 

3283 

69    6  11 

2274 

57  18  34 

3268 

55  31  47 

3200 

Antares 

E. 

106  38  17 

3276 

104  61  42 

3269 

103    4  55 

3360 

101  17  66 

3263 

30 

Sun 

W. 

114  55  37 

3540 

116  35  54 

2635 

118  16  19 

3629 

119  56  52 

9623 

Venus 

W. 

70     1     4 

3535 

71  41  28 

2628 

73  22    2 

3622 

75     2  45 

9615 

Jupiter 
Pollux 

W. 

46  23  49 

2260 

48  10  48 

2353 

^49  57  66 

3247 

51  45  14 

S341 

W. 

44  60  50 

3364 

46  37  57 

2246 

48  25  17 

3337 

50  12  49 

9280 

Saturn 

W. 

16  27  42 

2270 

18  14  26 

3255 

20     1  32 

3243 

21  48  56 

92S3 

Spica 

E. 

46  35  12 

2227 

44  47  25 

3222 

42  59  30 

3316 

41  11  26 

9310 

Ajitares 

E. 

92  20  17 

2216 

90  32  14 

2210 

88  44    2 

3304 

86  55  40 

3198 

XVIII. 
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GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

93 

BtutNu 

M 

P.  L. 

P.  t. 

P.L. 

P.L. 

and 

Midnight* 

of 

xvi». 

of 
DUt 

XVlUh. 

of 
Bill 

XXJh. 

of 

Dur. 

Sun 

w. 

O        1         U 

32  43  42 

8061 

0        (         M 

34  12  39 

8017 

0        1         It 

35  41  63 

8084 

o      1       h 

37  11  24 

8033 

Jupiter 
PoUux 

E. 

41  45  32 

9109 

40    9    4 

3701 

.38  32  26 

9603 

36  66  36 

9664 

E, 

44  38  51 

9709 

43    2  18 

9600 

41  25  37 

3603 

39  48  47 

3667 

Saturn 

E. 

72  38  50 

9012 

71     1  33 

9605 

69  24     6 

3656 

67  46  27 

9647 

B^ttlos 

E. 

81  24     2 

90flD 

79  46  41 

9601 

78    9     9 

9653 

76  31  25 

9648 

'  34 

Stjs 

W. 

44  42  44 

9903 

46  13  44 

9909 

47  44  57 

9940 

49  16  25 

9080 

Jupiter 
Pollnx 

E. 

28  48  36 

9040 

27  10  38 

9684 

25  32  29 

9635 

23  64     8 

9616 

E. 

31  43    4 

900B 

30    5  41 

9607 

28  28  17 

9669 

26  60  65 

9609 

Saturn 

E. 

59  35  17 

9001 

57  56  28 

9606 

56  17  27 

9588 

54  38  16 

9580 

■ 

Regnlus 

E. 

68  19  47 

9000 

66  40  52 

9501 

65     1  46 

9588 

63  22  27 

9574 

95 

Sto 

W. 

56  67    7 

9flr70 

58  29  56 

9867 

60     2  67 

9856 

61  36  13 

9045 

Aldebaran 

W. 

26  19  47 

984B 

27  53  12 

3806 

29  27  32 

9708 

31     2  42 

3785 

Saturn 

E. 

46  19  20 

sasT 

44  38  58 

9527 

42  68  23 

9590 

41  17  38 

9519 

Regnlus 

E. 

55    2  54 

3500 

53  22  23 

9S3S 

61  41  40 

9518 

50    0  46 

9504 

Spica 

E. 

109     6  14 

9581 

107  25  44 

9533 

106  45     1 

3518 

104     4     6 

9604 

28 

Sux 

W. 

69  25  52 

97M 

71     0  28 

9784 

72  35  17 

5073 

74  10  20 

9764 

Aldebaran 

W. 

39    8  13 

9010 

40  46  65 

9591 

42  26     3 

9579 

44     6  37 

9556 

Venus 

w. 

24  32  15 

9798 

26    6  45 

2788 

27  41  28 

9778 

29  16  25 

9769 

Saturn 

E. 

32  51     0 

9479 

31     9     7 

9465 

29  27     3 

3457 

27  44  49 

9450 

Regulus 

E. 

41  33    6 

9401 

39  60  68 

3450 

38    8  37 

9445 

36  26     6 

9480 

Spica 

E. 

95  36  18 

9450 

93  64    6 

3449 

92  11  41 

3440 

90  29     3 

9481 

97 

Sun 

W. 

82    8  50 

9718 

83  45  12 

3704 

85  21  47 

9698 

86  68  36 

9084 

Aldebaran 

W. 

52  29    3 

9400 

54  10  45 

3466 

55  62  46 

9458 

67  36     5 

9449 

Venns 

W. 

37  14  29 

9710 

38  60  47 

3T07 

40  27  18 

9697 

42     4     2 

9087 

Satnm 

E. 

19  11  30 

3437 

17  28  36 

3420 

15  46  40 

3481 

14    2  48 

9480 

Beffulus 

E. 

27  50  36 

3897 

26    6  67 

3801 

24  23    9 

9884 

22  39  11 

9880 

Spica 

E. 

81  52  40 

9805 

80    8  44 

3377 

78  24  36 

3366 

76  40  15 

9350 

.  98 

Sun 

W. 

95    5  52 

9637 

96  43  67 

3030 

98  22  14 

9618 

100     0  44 

9010 

Aldebaran 

w. 

66  10  54 

3384 

67  64  62 

3873 

69  39     5 

3863 

71  23  33 

9854 

Venus 

w. 

50  11     0 

9630 

61  49    4 

9639 

53  27  20 

9030 

55     6  48 

9610 

Jupiter 

w. 

25  14  28 

3855 

26  69    8 

9U0 

28  44     1 

9837 

30  29     7 

9829 

Spica 

E. 

67  65  17 

3815 

66     9  40 

9307 

64  23  60 

_  9999 

62  37  49 

9991 

Antares 

E. 

113  42  36 

3800 

111  66  50 

3800 

110  10  51 

9999 

108  24  40 

2384 

29 

Sux 

W. 

108  16    6 

3500 

109  65  45 

3561 

111  35  33 

9555 

113  15  30 

9548 

Aldebaran 

w. 

80    9  13 

3310 

81  54  58 

3801 

83  40  66 

3304 

85  27    4 

9987 

Venus 

w. 

63  21  15 

3566 

65    0  66 

3559 

66  40  48 

3551 

68  20  61 

9543 

Jupiter 
PoUux 

w. 

39  17  37 

3908 

41     3  64 

2381 

42  50  22 

3273 

44  37     1 

2367 

w. 

37  44  41 

9994 

39  30  50 

3383 

41   17  15 

3273 

43    3  66 

2202 

Spica 

E. 

53  44  48 

3953 

61  57  39 

ftsue 

60  10  20 

3389 

48  22  51 

2333 

Ajitares 

E. 

99  30  46 

3345 

97  43  26 

3237 

96  66  63 

3980 

94     8  10 

9333 

30 

Sux 

W. 

121  37  33 

3518 

123  18  21 

3513 

124  69  16 

9510 

126  40  17 

3500 

Venus 

W. 

76  43  38 

3510 

78  24  38 

3503 

80    6  47 

9497 

81  47    4 

3493 

Jupiter 
Pollnx 

w. 

53  32  40 

3330 

55  20  14 

3331 

67     7  56 

2935 

68  56  46 

3921 

w. 

62    0  32 

3298 

53  48  26 

3910 

65  36  29 

9310 

67  24  42 

2304 

Saturn 

w. 

23  36  35 

3238 

25  24  28 

9915 

27  12  33 

3300 

29     0  60 

2300 

Spica 

E. 

39  23  14 

2300 

37  34  56 

9308 

35  46  33 

3196 

33  68     3 

9190 

■.^_ 

E. 

85     7  10 

3198 

83  18  32 

9188 

81  20  46 

3183 

79  40  62 

9178 

10 


T4 


MAY,    1860. 


I. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

SidMMl 

TbD. 

i 

s 

"8 
1 

1 

of  Uw 

8«nl- 

aiunetm 

iMMittr 

EqiuOoaof 
Ha., 
uu 

t^bmeUd 

Apparent 
Tinu. 

Diftfor' 
Ihoor. 

Apparent 

I>lff.fiir 
Ihoor. 

Apparent 
Bwlinittka. 

DUr.  9>r 
Ibov. 

Sml- 
dkuMtu. 

tb. 

VaM- 

ton. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

h.     m.     .. 

2  35  26.44 
2  89  15.84 
2  43    5.77 

9.647 
9.669 
9.692 

N.15  13  51.6 
15  31  44.9 
IS  49  23.0 

45.05 
44.41 
43.77 

15  54.04 
15  53.81 
15  53.58 

66.09 
66.17 
66.25 

m.     a. 

3    6.57 
8  12.71 
8  19.32 

f. 

CMS 
0.286 
0.M4 

Fri. 
Sat. 
Sim. 

4 
5 
6 

2  46  56.25 
2  50  47.28 
2  54  38.88 

9.016 
9.638 
9.662 

16    6  45.5 
16  23  52.1 
16  40  42.3 

48.11 
42.44 
41.76 

15  53.36 
15  53.13 
15  52.91 

66.38 
66.41 
66.49 

3  25.38 
8  80.88 
8  86.82 

0.941 
0.217 
0.198 

Mon. 
Tues. 
Wed. 

7 
8 
9 

2  58  31.06 

3  2  23.82 
3    6  17.16 

9.686 
9.T10 
9.736 

16  57  16.1 

17  13  33.0 
17  29  32.8 

41.06 
40.36 
89.63 

15  62.69 
15  52.47 
15  52.25 

66.67 
66.65 
66.74 

3  40.19 
3  43.98 
3  47.19 

0.109 
0.145 
0.121 

Thur. 

Fri. 

Sat 

10 
11 
13 

3  10  11.09 
3  14    5.61 
3  18    0.73 

9.760 
9.786 
9.810 

17  45  15.2 

18  0  39.9 
18  15  46.5 

88.90 
38.16 
87.39 

15  52.03 
15  61.82 
15  51.61 

66.83 
66.91 
66.99 

3  49.81 
3  51.84 
3  63.27 

0.096 
0.071 
0.046 

Sun. 
Mon. 
Tues. 

13 
14 
15 

3  21  56.45 
3  25  52.77 
3  29  49.67 

9.836 
9.869 
9.883 

18  30  84.9 
18  45    4.7 
18  59  15.6 

86.63 

86.84 
85.06 

15  61.40 
15  61.19 
15  60.99 

67.07 
67.16 
67J23 

8  54.10 
8  54.34 
8  54.00 

0.022 
0.002 
0.026 

Wed. 
Thur. 
Fri. 

16 
17 
18 

3  33  47.15 
3  37  45.22 
3  41  43.86 

9.907 
9.931 
9.966 

19  13    7.4 
19  26  39.6 
19  39  51.9 

84.25 
83.43 
82.60 

15  60.80 
15  60.61 
15  60.42 

67.31 
67.89 
67.47 

3  53.07 
8  51.56 

8  49.48 

0.060 
0-074 
0.098 

Sat. 
Sun. 
Mon. 

19 
20 
21 

3  45  43.07 
3  49  42.84 
3  53  43.15 

9.978 
10.000 
10.022 

19  52  44.2 

20  5  16.3 
20  17  27.9 

81.76 
80.91 
80.05 

15  50.23 
15  60.05 
15  49.88 

67,56 
67.63 
67.71 

3  46.85 
3  43.65 
3  39.90 

0.122 
0.145 
0.167 

Ill 

22 
23 
24 

3  57  43.99 

4  1  45.34 
4    5  47.19 

10.044 
10.066 
10.087 

20  29  18.7 
20  46  48.3 
20  51  56.5 

J9.17 
S8.29 
87.89 

15  49.71 
15  49.54 
15  49.38 

67.79 
67.86 
67.93 

3  35.63 
3  30.85 
8  25.56 

0.188 
0.209 
0.280 

Fri. 
Sat. 
Sun. 

25 
26 
27 

4    9  49.54 
4  13  52.37 
4  17  55.66 

10.107 
10.129 
10.148 

21     2  43.2 
21  13    8.1 
21  23  11.0 

26.49 
25.68 
24.66 

15  49.22 
15  49.07 
15  48.92 

68.00 
68.07 
68.14 

8  19.78 
3  13.58 
3    6.82 

0.260 
0.270 
0.288 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

4  21  59.41 
4  26    3.59 
4  30    8.19 
4  34  13.20 

10.165 
10.182 
10.199 
10.216 

21  32  51.9 
21  42  10.4 
21  51     6.8 
21  59  39.4 

28.73 
22.80 
21.85 
20.90 

15  48.77 
15  48.64 
15  48.50 
15  48.37 

68.20 
68.26 
68.32 
68.88 

2  59.65 
2  52.04 
2  44.02 
2  35.60 

0.806 
0.824  , 
0.842 
0.859 

Fri. 

32 

4  38  18.61  10.233 

N.22    7  49.5 

19.94 

15  48.24 

68.44 

2  26.77 

0.876  ! 

N«fB.— 

-HMn  Hbm  .r  tb.  BmMlBM 

tw  pMri^  iM^  b.  foaad  br  ■ 

itbtnotlagOi.l»bDmtb. 

SUbMlTliM. 

II. 
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AT  GREENWICH  MEAN 

NOON. 

THE  SUN'S 

1 

1 

1 

1 

Equation  of 

toU 

added  to 

Mian 

Timt, 

IMff-for 
Iboiir. 

SMmwI 
ItaM. 

Jlppamu 

DUtfor 
Ihoor. 

Apparent 

BUL  for 
Ihour. 

1 
2 
3 

h.     m.     1. 

2  35  26^ 
2  39  16.35 
2  43    6^ 

0.647 
9.669 
9.692 

N.15  13  5a9 
15  31  47.4 
15  49  25.5 

45.05 
44.41 
48.77 

m.      8. 

3    5.60 
3  12.73 
3  19.34 

■. 

0.808 
0.286 
0.964 

2  ^  S^.53 
2  42  29.08 
2  46  25.64 

Fri. 
Sat. 
Am. 

4 
5 
6 

2  46  56^ 
2  50  47^ 
2  54  89.47 

9.616 
9.6S8 
9.662 

16    6  48.0 
16  23  54.6 
16  40  44.8 

48.11 
42.44 

41.76 

3  25.89 
8  30.90 
3  35.83 

0.241 
0.217 
0.198 

2  50  22.19 
2  54  18.75 
2  58  15.30 

Mon. 
Tues. 
Wed. 

7 
8 
9 

2  58  31.66 

3  2  24.42 
3    6  17.77 

9.686 
9.710 
9.786 

16  57  18.6 

17  13  85,5 
17  29  85.8 

41.06 
40.85 
89.68 

3  40SIO 
3  44.00 
3  47.20 

0.169 
0.146 
0.121 

3  2  11.86 
3  6  8.42 
3  10    4.97 

Thur. 

Fri. 

Sat 

10 
11 
12 

3  16  11.71 
3  14    6.24 
3  18    1.36 

9.760 
9.786 
9.810 

17  45  17,7 

18  0  42,4 
18  15  49.0 

88.90 
88.16 
87.89 

3  49.82 
3  51.84 
3  53.28 

0.096 
0.0T1 
0.046 

3  14  1.58 
3  17  58.08 
3  21  54.64 

Sm. 

Mon. 
Tues. 

13 
14 
15 

3  21  57.09 
3  25  5a41 
3  29  50.81 

9.886 
9.869 
9.888 

18  80  87.3 
18  45    7.0 
18  59  17.8 

86.68 
86.84 
86.06 

8  54.10 
3  54.34 
3  54.00 

0.022 
0.002 
0.026 

3  25  51.19 
3  29  47.75 
3  38  44.81 

Wed. 
Thur. 
Fri. 

16 
17 
18 

3  83  47.79 
3  37  45.86 
3  41  4450 

9.907 
9.981 
9.956 

19  13    9.5 
19  26  41.6 
19  89  53.9 

84.26 
88.48 
82.60 

8  53.08 
3  51.56 
8  49.48 

0.050 
0.074 
0.098 

3  87  40.87 
3  41  87.42 
3  45  3a98 

Sat 
Sun. 
Mon. 

19 
20 

21 

3  45  43.70 
3  49  43.46 
3  53  43.76 

9.978 
10.000 
10.022 

19  52  46.2 

20  5  18.2 
20  17  29.7 

81.76 
80.91 
80.06 

3  46.84 
3  43.64 
3  39.89 

0.122 
0.145 
0.167 

3  49  80.64 
3  53  27.10 
8  57  23.65 

Toes. 
Wed. 
Thur. 

32 
23 
24 

3  57  44.59 

4  1  45.93 

4    5  47.77 

10.044 
10.066 
10.087 

20  29  20.4 
20  40  49.9 
20  51  58.0 

29.17 
28.29 
27.89 

3  35.62 
8  30.84 
3  25.56 

0.188 
0.209 
0.280 

4  1  20.21 
4  5  16.77 
4    9  13.33 

Fri. 

Sat 
Sm. 

25 
26 
27 

4    9  50.11 
4  13  52.92 
4  17  56.19 

10.107 
10.129 
10.148 

21    2  44.7 
21  13    9.5 
21  23  12.3 

26.49 
25.68 
24.66 

3  19.77 
3  13.52 
3    6.81 

0.260 
0.270 
0.288 

4  13  9.88 
4  17  6.44 
4  21    3.00 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
80 
31 

4  21  59.92 
4  26    4.09 
4  30    8.66 
4  34  13.64 

10.165 
10.182 
10.199 
10.216 

21  32  53.1 
21  42  11.5 
21  51     7.3 
21  59  40.3 

28.73 
22.80 
21.85 
20.90 

2  59.64 
2  52.03 
2  44.01 
2  35.59 

0;S06 
0.824 
0.842 
0.859 

4  24  59.56 
4  28  56.12 
4  32  52.67 
4  36  49.23 

Fri. 

32 

4  38  19.08 

10.283 

N.22    7  50.3 

19.94 

2  26.76 

0.376 

4  40  45.79 

-. 

N 
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AT  GBEBNWICH  MEAN  NOON.                                       1 

THE  SUN'S 

1 

1 
2 
3 

1 
i 

122 
123 
124 

logntthm 

ofth* 

Badliu  T«elw 

oftba 

Xuth. 

DUtfor 
Ihonr. 

Maiillma 

of 
eUmrnlOi. 

IVw  LONOITCSK. 

ma.  tot 

Ihoor. 

LATITUDE. 

I 

I' 

0         1         II 

41  18    7.5 

42  16  14.9 

43  14  20.5 

17  38.4 
15  45.7 
13  51.2 

145.S4 
146.26 
14S.19 

-4.02 
0.11 
0.17 

0.0036091 
.0037134 
.0038170 

48.6 
48.8 
43.0 

21  17  5753 
21  14     1.62  ' 
21  10    5.72 

4 
5 
6 

126 
126 
127 

44  12  24.2 

45  10  26.2 

46  8  26.5 

11  54.7 
9  56.5 
7  56.7 

145.12 
145.06 
144.99 

0.19 
0.19 
0.16 

.0089200 
.0040224 
.0041242 

42.7 
42.5 
42.2 

21     6    9.81 
21     2  13.90 

20  68  17.99  1 

7 
8 
9 

128 
129 
130 

47  6  25.3 

48  4  22.7 

49  2  18.7 

5  55.4 
8  52.6 
1  48.4 

144.93 
144.87 
144.81 

0.09 
—0.01 
+0.11 

.0042254 
.0043259 
.0044255 

41.9 
41.6 
41.2 

20  54  22.08 
20  50  26.17 
20  46  30.26  \ 

10 
11 
12 

131 
132 
133 

49  60  13.3 

50  58    6.5 

51  55  58.5 

59  42.8 
57  35.9 
55  27.6 

144.75 
144.70 
144.C6 

0.24 
0.37 
0.50 

.0045241 
.0046217 
.0047182 

40.8 
40.3 
89.8 

20  42  84.85 
20  38  38.44 
20  34  42.53 

13 
14 
15 

134 
135 
136 

52  53  49.3 

53  51  39.0 

54  49  27.6 

53  18.4 
51    7.9 
48  56.8 

144.60 
144.56 
144.60 

0.64 
0.75 
0.84 

.0048134 
.0049072 
.0049994 

89.8 

88.7 
88.0 

20  80  46.61 
20  26  50.71  1 
20  22  54.80 

16 
17 
18 

137 
138 
139 

55  47  15.0 

56  45     1.1 

57  42  46.0 

46  43.6 
44  29.6 
42  14.3 

144.46 
144.40 
144.86 

0.92 
0.97 
0.98 

.0060897 
.0061779 
.0062641 

87.2 
86.4 
85.5 

20  18  58.89  ; 
20  15    2.98  ! 
20  11     7.06  j 

19 
20 
21 

140 
141 
142 

58  40  29.7 

59  38  12.2 

60  35  53.4 

89  57.8 
37  40.1 
35  21.2 

144.90 
144.S4 
144.18 

0.96 
0.92 
0.85 

.0053482 
.0054302 
.0055100 

84.6 
83.7 
82.8 

20    7  11.15 
20    3  15.24 
19  59  19.38 

22 
23 
24 

143 
144 

145 

61  33  33.2 

62  31  11.6 

63  28  48.6 

33    0.9 
30  39.1 
28  15.9 

144.12 
144.06 
144.00 

0.77 
0.65 
0.53 

.0055875 
.0056629 
.0057362 

81.9 
81.0 
80.1 

19  55  23.42 
19  51  27.50 
19  47  31.59 

25 
26 
27 

146 
147 
148 

64  26  24.2 

65  23  58.3 

66  21  31.1 

25  51.3 
23  25.3 
20  57.9 

148.95 
148.89 
143.88 

0.39 
0.26 
0.13 

.0058076 
.0058770 
.0069445 

29.8 
28.6 
27.8 

19  43  81.68 
19  39  39.77 
19  35  43.86 

28 
29 
30 
31 

149 
150 
151 
152 

67  19    2.6 

68  16  32.7 

69  14     1.5 

70  11  29.1 

18  29.2 
15  59.1 
13  27.7 
10  55.2 

143.78 
148.78 
143.68 
143.68 

+0.02 

—0.07 

0.14 

0.17 

.0060102 
.0060742 
.0061367 
.0061978 

27.1 
26.4 
25.8 
23.2 

19  31  47.94 
19  27  52.03 
19  23  56.12 
19  20    0.21 

32 

153 

71    8  55.5 

8  21.4 

148.68 

—0.17 

0.0062577 

24.6 

19  16    4.80 

N«n.— veomq 

XAditotlMlnM 

ipiana 

rtiMdtto,'''! 

o<fa(mM»«toiii 

lozarjan 
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GREENWICH 

MEAN  TIME. 

1 

f 

THE 

MOON'S 

1 

1 

HnnPTAincrBB. 

BOBIZOfNTAL 

PARALXAX. 

MERIDIAN  PASSAGE. 

1 

' 

AGE. 

Noon. 

Midnight 

Noon. 

us.  tot 
Ihour. 

Midnight 

MB.  for 
Ihour. 

Dlff.  for 
Ihoor. 

1 

2 
3 

1^2i4 
16  2a9 
16  22^ 

16  23.5 

.  16  23.4 

16  20.0 

59  59.0 

60  4.4 
59  58.0 

H).Ol 
0.5S 

60    3.1 
60    2.8 
59  50.1 

4^.28 

-0.27 

0.79 

h.     m. 

8  56.2 

9  46.6 
10  38.7 

m. 
2.08 
2.18 
2.22 

d. 

10.3 
11.3  1 
12.3 

4 
5 
6 

16  17.0 
16    a6 
15  67.7 

16  13.1 
16    3.4 
15  51.6 

59  39.0 
59    8.8 
58  28.3 

1.05 
1.50 
1.81 

59  25.0 
58  49.2 
58    5.8 

1.29 
1.67 
1.92 

11  33.4 

12  30.5 

13  29.2 

2.88 
2.42 
2.45 

13.3 
14.3 
15.3 

7 
8 
9 

15  45.2 
15  32JS 
15  19.7 

15  38.7 
15  25.8 
15  13.9 

57  42.4 
56  54.6 
56    8.6 

1.98 
1.96 
1.82 

67  18.5 
56  31.1 
55  47.5 

2.00 
1.92 
1.70 

14  27.6 

15  23.8 

16  16.4 

2.40 
2.27 
2.11 

16.3 
17.8 
18.3 

10 
U 
12 

15    8.6 
14  59.5 
14  53.0 

15    3.8 
14  55.9 
14  50.7 

55  27.9 
54  54.6 
54  30.6 

1.56 
1.20 
0.80 

55  10.2 
54  41.4 
54  22.3 

1.S9 
1.00 
0.5S 

17    5.0 

17  50.0 

18  32.2 

1.95 
1.81 
1.71 

19.3 
20.3 
21.3 

18 
14 
15 

14  49.2 
14  4a2 
14  49.9 

14  48.4 
14  48.7 
14  51.7 

54  16.6 
54  13.0 
54  19.2 

-0.87 

+0.06 

0.45 

54  13.5 
54  14.9 
54  25.8 

-0.15 

+0.26 

0.64 

19  12.5 

19  52.1 

20  32.1 

1.66 
1.65 
1.69 

22.3  j 

23.3 

24.3 

16 
17 
18 

14  54.0 

15  0.3 
15    8.1 

14  56.9 

15  4.0 
15  12.4 

54  34.5 

54  67.3 

55  25.9 

0.81 
1.08 
1.28 

54  45.1 

55  11.0 
55  41.7 

0.95 
1.20 
1.85 

21  13.5 

21  57.6 

22  45.0 

1.77 
1.90 
2.06 

25.3 
26.3 
27.3 

19 
20 
21 

15  16.9 
15  26.1 
15  35i2 

15  21.4 
15  30.7 
15  39.6 

55  58.2 

56  32.1 

57  5.6 

1.40 
1.42 
1.86 

56  15.1 

56  49.0 

57  21.6 

1.42 
1.40 
1.81 

23  36.5 

6 
0  31.8 

2.23 
2.87 

28.3 

29.3 

0.7 

22 
23 
24 

15  43.7 
15  51.4 
15  57.9 

15  47.7 

15  54.8 

16  0.7 

57  36.9 

58  4.9 
58  28.9 

1.24 
1.09 
0.91 

57  51.4 
68  17.5 

58  39.3 

1.17 
1.00 
0.82 

1  29.7 

2  28.4 

3  26.0 

2.44 
2.43 
2.85 

1.7 
2.7 
3.7 

25 
26 
27 

16    3.2 

16    7.4 
16  10.3 

16     5.4 
16    9.0 
16  11.3 

58  48.5 

59  3.7 
59  14.5 

0.72 
0.54 
0.35 

58  56.7 

59  9.7 
59  18.2 

0.68 
0.45 
0.25 

4  21.0 

5  13.2 

6  3.1 

2.23 
2.12 

2.05 

4.7 
5.7 
6.7 

28 
29 
30 
31 

16  11.9 
16  12.2 
16  10.7 
16    7.5 

16  12.2 
16  11.7 
16    9.3 
16    5.1 

59  20.5 
59  21.3 
59  16.1 
59    4J 

+0.14 

-0.09 

0.85 

0.65 

59  21.6 
69  19.5 
59  11.0 
68  55.4 

+0.03 

-0.22 

0.50 

0.80 

6  51.8 

7  40.5 

8  30.4 

9  22.6 

2.02 
2.04 
2.12 
2.23 

7.7 

8.7 

9.7 

10.7 

32 

16    2.2 

15  58.9 

58  44.8 

-0.95 

68  32.5 

-1.10 

10  17.5 

2.84 

11.7 
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GREENWICH  MEAN  TIME, 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Afleoirion. 

DIS. 
fiNTlm. 

Diff. 
forlm. 

Hoar. 

Bight  Amnsioii. 

Dur. 

forlm. 

DodlMtta. 

forlm. 

TUESDAY  1. 

THURSDAY  3. 

h.    m.    •. 

B. 

O       1       u 

« 

h.    m.    •. 

B. 

O        1        II 

u 

0 

11  16  49.73 

9.1664 

N.  0  53  43.3 

16438 

0 

13    3  34.83 

9.3oro 

S.U  63    5.3 

14476 

1 

11  18  69.66 

3.1066 

0  36  31.6 

16.847 

1 

13    4  50.95 

9.9706 

13    6  65.6 

14409 

3 

11  31     9.63 

9.1088 

0  30    0.6 

16.864 

8 

13    7    7.39 

9^49 

13  81  41.5 

14.798 

3 

11  83  19.63 

S.1609 

N.  0    3  39.8 

16.850 

3 

13    9  83.85 

9.9779 

13  36  83.0 

14462 

4 

11  35  39.65 

9.1076 

S.  0  13  43.5 

16J63 

4 

13  11  40.64 

9.9617 

13  60  59.8 

14475 

5 

11  37  39.73 

9.1088 

0  89    4.4 

16J66 

6 

13  13  57.66 

9.9866 

13    5  33.0 

14496 

6 

11  39  49.85 

9.1681 

0  45  96.4 

16JB66 

6 

13  16  14.90 

93888 

13  19  69.3 

14.416 

7 

11  33    0.03 

9.1100 

1     1  48.3 

16.865 

7 

13  18  33.37 

9.9081 

13  34  31.7 

14483 

8 

11  34  10.35 

3.1710 

1  18  10.3 

16.863 

8 

13  30  50.07 

9.3008 

13  48  39.1 

14.M7 

9 

11  36  30.54 

9.1T30 

1  34  81.9 

16.850 

0 

13  33    8.00 

94008 

14    3  61.4 

14.101 

10 

11  38  30.89 

9.1781 

1  50  63.3 

16358 

10 

13  35  86.17 

94047 

14  16  68.4 

14403 

11 

11  40  41.31 

9.1748 

3    7  14.3 

16.846 

11 

13  87  44.58 

94007 

14  31     0.8 

13404 

13 

11  43  51.80 

9.1766 

3  33  34.8 

16.837 

18 

13  30    3.83 

94197 

14  44  66.5 

18409  , 

13 

11  45    3.37 

9^1700 

3  39  54.7 

16J96 

13 

13  33  83.10 

94107 

14  68  47.3 

13.790 

14 

11  47  13.03 

9.1788 

3  56  13.9 

16.818 

14 

13  34  41.33 

94908 

15  13  33.4 

1X704 

16 

11  49  83.77 

9.1798 

3  13  33.3 

16.999 

15 

13  37    0.60 

ft49«8 

15  36  11.8 

184QB 

16 

11  51  34.61 

9.1814 

3  88  49.8 

16.983 

16 

13  39  30.33 

94901 

15  39  45.4 

19410 

17 

U  53  45.54 

9.1880 

3  45    6.3 

lejtK 

17 

13  41  40.06 

94381 

15  53  13.0 

18.410 

18 

11  55  56.58 

9.1847 

4     1  81.7 

I6JU7 

18 

13  44    0.19 

943V9 

16    6  84.6 

13400 

i  Id 

11  58    7.73 

9.1885 

4  17  35.9 

16.986 

19 

13  46  30.55 

94418 

16  19  50.1 

18407 

80 

13    0  18.96 

9^1884 

4  33  48.8 

t6iJ08 

80 

13  48  41.15 

94464 

16  83  69.4 

13.108  j 

81 

13    3  30.33 

9.1908 

4  50    0.3 

16.179 

81 

13  51    3.00 

94405 

16  46    3.4 

13400 

83 

13    4  41.80 

9.1098 

5    6  10.8 

16.108 

83 

13  53  33.09 

94606 

16  58  68.9 

13408 

S3 

13    6  53.40 

9aiM4 

S.  5  33  18.7 

16.196 

33 

13  55  44.44 

94678 

S.17  11  48.9 

19.770 

WED 

NESD 

AY  2. 

FI 

MDAY 

4. 

0 

13    9    5.13 

9.1966 

S.  5  38  35.4 

)6U)ee 

0 

13  68    6.03 

94090 

8,17  84  33,4 

19468 

1 

18  11  16.99 

9.1888 

5  54  30.3 

16.065 

1 

14    0  37.87 

94061 

17  87    9.8 

19460 

3 

18  13  38.99 

9.3011 

6  10  33.8 

16.033 

3 

14    8  49.96 

94109 

17  49  39.1 

19.449 

3 

18  15  41.13 

9.3084 

6  36  34.3 

15.808 

3 

14     6  13.30 

94748 

18    3    3.1 

19496 

4 

13  17  53.40 

3.3000 

6  43  33.0 

15JM3 

4 

14    7  34.89 

94786 

18  14  18.3 

19408 

1     5 

18  30    5.83 

3.3084 

6  58  39.6 

15JM4 

6 

14    9  57.73 

34896 

18  36  37.1 

19409 

:    6 

18  33  18.41 

9.9100 

7  14  33.9 

15.884 

6 

14  13  30.80 

94867 

18  38  38.9 

11408 

1    7 

13  34  31.14 

9.9186 

7  30  15.8 

16.843 

7 

14  14  44.13 

94908 

18  60  83.4 

11447  i 

!    8 

18  36  44.03 

9.9M3 

7  46    6.1 

15.800 

8 

14  17    7.70 

34040 

19    3  10.6 

11.794  . 

1    ^ 

13  38  57.08 

9.9180 

8     1  51.8 

16.756 

9 

14  19  31.51 

94080 

19  13  60.4 

11400  j 

1  10 

13  31  10.30 

9^17 

8  17  35.8 

16.709 

10 

14  31  55.57 

3.4000 

19  85  33.6 

114M 

;  11 

13  33  33.69 

9b3946 

8  33  16.9 

16d661 

11 

14  34  19.87 

9.4070 

19  36  47.3 

11446 

13 

13  35  37,35 

9.3976 

8  48  55.1 

15.611 

13 

14  36  44.41 

3.4110 

19  48    4.1 

11417 

13 

13  37  50.99 

9J3805 

9    4  30.3 

16.560 

13 

14  39    9.19 

9.4149 

19  69  13.8 

11487 

14 

13  40    4.91 

9.3886 

9  30    3.8 

15.505 

14 

14  31  34.30 

3.4188 

SO  10  14.6 

10L966 

15 

13  43  19.02 

9JI867 

9  35  30.0 

16.46Q 

15 

14  33  59.44 

3.4937 

SO  31     7.9 

10493 

16 

13  44  33.31 

9.9809 

9  50  56.3 

iJkao3 

16 

14  36  34.93 

3.4965 

30  31  63.8 

10487 

17 

13  46  47.80 

9.9481 

10    6  18.1 

1&385 

17 

14  38  50.63 

9.4808 

30  43  30.4 

10402 

18 

13  49    3.48 

9.9464 

10  31  36.4 

16.974 

18 

14  41  16.56 

9.4841 

30  53  59.4 

10.416 

19 

13  51  17.36 

9.9487 

10  36  51.0 

16J213 

19 

14  43  43.71 

9.4378 

31     3  30.3 

i04n 

30 

13  53  33.44 

9.9680 

10  53     1.8 

16.148 

30 

14  46    9.09 

9.4416 

31  13  33.6 

lOblOO 

31 

13  55  47.73 

9.9064 

11     7    8.7 

16.083 

31 

14  48  35.69 

9.4461 

31  83  36.6 

•407 

33 

13  58    3.31 

9.3800 

11  33  11.7 

15bOlS 

33 

14  51     3.50 

9.4487 

31  33  33.3 

0466 

33 

13    0  18.91 

9.9684 

11  37  10.6 

14JM6 

33 

14  53  39.53 

3.4633 

31  43  19.3 

0.719 

34 

13    3  34.83 

3.3670 

S.U  63    5.3 

14.876 

34 

14  55  56.76 

3.4556 

S.31  53  67.6 

0407 

Vl. 


MAY,    1860. 


T9 


GREENWICH  MEAN  TIME. 

THE  HOOlSrS  KIOHT  ASCBNSIOH  AND  DBCUNATIOK. 

Hoor. 

JUghtAiMhm. 

Diff. 
fofflm. 

VUL 
forlm. 

aoar. 

BiglitAmMlo*. 

Biff, 
forlm. 

Wff. 
forlm. 

SAT 

VRDA 

T  5, 

MONDAY  7. 

h.    m.    B. 

B. 

O        1         « 

It 

h.    m.    t. 

B. 

O         1        1/ 

II 

0 

14  65  56.76 

%Mt6 

S.91  59  57.6 

9jm 

0 

16  66    6.68 

93099 

S.86  89  60.1 

1.791 

1 

14  58  94.19 

%4m 

99    8  37.9 

9.491 

1 

16  58  37.18 

93074 

86  31  33.6 

1394 

9 

15    0  51.83 

Mna 

99  11  48.1 

9^975 

9 

17     1    7.57 

93065 

26  33    5.0 

1357 

3 

15    3  19.66 

9^M66 

93  91    0.3 

9.197 

3 

17    3  37.84 

93065 

26  34  87.4 

1.991 

4 

15    5  47.69 

ftjim 

99  30    3.3 

8378 

4 

17    6    7.99 

93014 

86  35  39.9 

1.195 

5 

15    8  15.91 

ijms 

99  38  67.4 

sjaan 

5 

17    8  38.01 

93991 

86  36  43.5 

0360 

6 

15  10  44.31 

&4748 

99  47  49.5 

8.076 

6 

17  11     7.88 

93907 

86  37  35.1 

0.705 

7 

15  13  13.89 

%tm 

99  66  18.5 

8.594 

7 

17  13  37.60 

93941 

86  38  17.8 

0330 

8 

15  15  41.64 

MSM 

93    4  45.4 

8371 

8 

17  16    7.17 

93914 

86  38  50.7 

0366 

9 

15  18  10.56 

9MU 

93  13    3.1 

8J17 

9 

17  18  36.58 

93887 

86  39  13.7 

0309 

10 

15  90  39.65 

9ABSI 

93  91  11.5 

8j0Ci 

10 

17  81     5.81 

938B8 

86  30  97.0 

ai80 

11 

15  93    8.90 

9ABm 

93  89  10.6 

7307 

11 

17  83  34.86 

93897 

86  39  30.5 

0303 

12 

15  95  38.30 

1.4919 

93  37    0.3 

7.750 

19 

17  86    3.73 

93706 

86  39  94.8 

0.186 

13 

15  88    7.85 

iymt 

93  44  40.6 

7381 

13 

17  88  33.40 

93788 

86  39    8.4 

03tf 

14 

15  30  37.55 

MMl 

93  53  11.4 

7335 

14 

17  31    0.88 

93799 

86  38  43.8 

0306 

15 

15  83    7.39 

S48B4 

93  50  33.7 

7J9T6 

15 

17  33  89.16 

93095 

86  38    7.6 

0366 

16 

15  35  37.36 

M006 

84    6  44.4 

7.116 

16 

17  35  67.33 

33669 

86  37  83.9 

0305 

17 

15  88    7.46 

%tm 

94  13  46.5 

6365 

17 

17  38  85.06 

93099 

86  36  88.6 

0*988 

18 

15  40  37.68 

M9M 

94  SO  39.0 

6.794 

18 

17  40  53.68 

93584 

86  35  84.9 

M41 

19 

15  43    8.01 

MeS4 

94  97  91.8 

6389 

19 

17  43  80.07 

93545 

86  34  11.7 

1.998 

99 

15  45  38.45 

%tmi 

94  33  64.9 

6389 

90 

17  45  47.88 

93504 

86  33  49.8 

1.454 

91 

15  48    8.99 

%8tm 

94  40  18.9 

6306 

81 

17  48  14.18 

93468 

86  31  17.3 

1310 

99 

15  60  39.63 

Mils 

94  46  31.6 

6.149 

99 

17  50  40.78 

93491 

86  89  36.0 

1.764 

93 

15  53  10.35 
SI] 

MBS 

NDAl 

S.94  59  35.9 
^  6. 

5318 

93 

17  63    7.18 
TU] 

93878 

BSDA^ 

S.86  87  45.5 
Y  8. 

1316 

0 

15  55  41.16 

MUl 

S.94  68  99.0 

6318 

0 

17  65  33.39 

93884 

S.86  85  45.9 

9370 

1 

15  58  19.05 

9L5168 

95    4  18.9 

6348 

1 

17  67  69.19 

93980 

86  23  37.1 

9.999 

2 

16    0  43.00 

9^m 

95    9  46.8 

5383 

9 

18    0  84.79 

93948 

86  81  19.9 

2378 

3 

16    3  14.01 

93178 

35  15  10.8 

5317 

3 

18    3  60.11 

93196 

86  18  53.3 

9393 

4 

16    5  45.08 

9.5189 

35  30  84.8 

6.150 

4 

18    5  15.14 

93148 

86  16  16.5 

9379 

5 

16    8  16.90 

9.5M0 

85  85  38.8 

4383 

6 

18    7  39.88 

93009 

86  13  31.7 

9390 

6 

16  10  47.86 

9.6196 

85  30  33.8 

4316 

6 

18  10    4.33 

93049 

86  10  38.1 

9367 

7 

16  13  18.55 

93901 

35  35    6.7 

4348 

7 

18  13  88.48 

93909 

86    7  35.7 

3.113 

8 

16  15  49.77 

93905 

85  39  40.6 

4381 

8 

18  14  53.38 

93948 

86    4  34.6 

3368 

9 

16  18  91.01 

93907 

35  44    4.4 

4318 

9 

18  17  15.85 

93807 

26     1     4.8 

3302 

10 

16  90  63.96 

93906 

35  48  18.1 

4.145 

10 

18  19  39.08 

93844 

25  57  36.3 

8345 

11 

16  93  93.51 

93906 

35  53  31.7 

8.977 

11 

18  33     1.99 

93791 

25  63  59.3 

3387 

12 

ICb  35  54.76 

93907 

85  56  15.3 

8300 

19 

18  34  34.57 

93787 

25  60  13.8 

3398 

13 

16  98  36.00 

93905 

85  59  58.8 

8.640 

13 

18  36  46.83 

93683 

25  46  19.9 

3367 

14 

16  30  57.93 

93901 

86    3  39.1 

8379 

14 

18  89    8.76 

93077 

25  42  17.7 

4.105 

15 

16  33  38.41 

93196 

96    6  55.4 

8308 

15 

18  31  30.35 

93071 

25  38    7.2 

4.943 

16 

16  35  59.57 

93190 

96  10    8.5 

3.184 

16 

18  33  61.61 

93514 

25  33  48.5 

4360 

17 

16  38  30.68 

93189 

96  13  11.5 

9366 

17 

18  36  13.53 

93457 

25  89  81.6 

4316 

18 

16  41     1.75 

93173 

96  16    4.4 

9.797 

18 

18  38  33.09 

93899 

85  84  46.6 

43M 

19 

16  43  33.76 

93M8 

96  18  47.9 

9339 

19 

18  40  63.31 

93841 

85  80    3.6 

4.788 

90 

16  46     3.71 

93151 

96  31  19.9 

9361 

90 

18  43  13.18 

93989 

35  15  13.6 

4315 

91 

16  48  34.58 

93138 

86  33  43.5 

9308 

91 

18  45  33.70 

93923 

35  10  13.8 

5.016 

99 

16  51     5.37 

93191 

86  85  55.1 

9.195 

33 

18  47  61.86 

93168 

85    5    7.1 

6.176 

93 

16  53  36.07 

93109 

86  37  57.6 

1.906 

83 

18  50  10.66 

93103 

84  59  63.7 

5304 

94 

16  56    6.68 

9.50i» 

S.36  39  50.1 

1.791 

84 

18  53  89.10 

93043 

S.84  64  30.6 

6381  1 

1 
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Til. 


GEEENWICH  MEAN  TIME,                                           1 

THE  MOCK'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

DUL 
fbrlm. 

Diff. 
forln. 

Soar. 

DHL 
forlm. 

— 

nur. 

forlm. 

WEDNESDAY  9. 

FRIDAY 

11. 

h.    m.    s. 

■. 

O       1       u 

« 

h.   m.   B. 

s. 

O        1        If 

II 

0 

18  52  29.10 

{U04S 

S.24  54  30.6 

6.431 

0 

SO  35  54^5 

34)808 

S.18  29  39.0 

10.161 

1 

18  54  47.18 

2.3989 

24  49    0.9 

6.568 

1 

30  37  65.07 

34013 

18  K)  27.2 

104^ 

3 

18  57    4.89 

S.392J 

24  43  23.7 

6.683 

3 

20  39  65.17 

14989 

18    9  11.1 

10403 

3 

18  59  22.23 

!U860 

24  37  39.0 

6.807 

3 

20  41  64.94 

14086 

17  58  60.9 

10JR3 

4 

19     1  39.21 

3.379B 

24  31  46.9 

6.939 

4 

20  43  64.39 

14681 

17  48  36.6 

UU40 

5 

19    3  55.81 

3.3136 

24  25  47.6 

64)60 

5 

20  45  63.62 

14838 

17  37  68.1 

10467 

6 

19    6  12.04 

3.3674 

24  19  40.9 

6.170 

6 

20  47  62.33 

JMi 

17  27  25.6 

]04n4 

7 

19    8  27.90 

3.3613 

24  13  27.1 

6.389 

7 

30  49  60.83 

147ai 

17  16  49.8 

10489  1 

8 

19  10  43.38 

2.3640 

24    7'  6.2 

6407 

8 

20  61  49.02 

14678 

17    6    8.9 

10.704   1 

9 

19  12  58.48 

3.3486 

24    0  38.2 

64194 

9 

20  63  46.00 

14698 

16  65  34.7 

10.797 

10 

19  15  13.21 

3.3438 

23  64     3.3 

64»0 

10 

20  65  44.48 

14979 

16  44  36.8 

10488 

11 

19  17  27.56 

3.3S50 

23  47  21.5 

6.768 

11 

20  67  41.76 

14999 

16  33  46.1 

10403 

12 

19  19  41.52 

3.3306 

23  40  32.9 

6.866 

12 

20  69  38.74 

14478 

16  22  49.7 

10-089 

13 

19  21  55.11 

3.3333 

23  33  37.5 

6.078 

13 

21     1  85.43 

I4C24 

16  11  60.7 

11.0B  ' 

14 

19  24    8.31 

3*3166 

23  26  35.5 

74)89 

14 

21     3  31.83 

14876 

16    0  48.2 

114r71  , 

15 

19  26  21.13 

3.3106 

23  19  26.9 

7.198 

15 

21     6  27.94 

U896 

16  49  42.2 

11.138 

16 

19  28  33.57 

3.3041 

23  12  11.7 

7.306 

16 

21     7  23.77 

1.9981 

16  38  32.8 

1M88 

17 

19  30  45.63 

3.1978 

23    4  50.1 

7.413 

17 

21    0  19.32 

1.8936 

16  37  20.0 

11.M9 

18 

19  32  57.31 

3.1016 

22  67  22.1 

7.610 

18 

21  11  14.69 

14196 

16  16    3.8 

11.9SV 

19 

19  35    8.61 

3.1863 

22  49  47.8 

74183 

19 

21  13    9.69 

14146 

15    4  44.4 

11.361 

20 

19  37  19.53 

3.1788 

22  42    7.3 

7.736 

20 

21  15    4.33 

1.0101 

14  63  31.7 

11404 

21 

19  39  30.07 

3.1734 

22  34  20.6 

7.890 

21 

21  16  68.80 

14067 

14  41  66.8 

11487 

22 

19  41  40.22 

3.1600 

22  26  27.8 

74)81 

22 

21  18  63.01 

14014 

14  30  26.8 

11.610 

23 

19  43  49.99 

THU 

3.1607 

RSDA 

S.22  18  28.9 
Y   10. 

84»1 

23 

21  20  46.96 

SATl 

14971 

[JRDA 

S.U  18  64.7 
Y   12. 

11461 

0 

19  45  59.39 

3.1634 

S.29  10  24.1 

8.180 

0 

21  29  40.66 

14939 

S.14    7  19.5 

11^11 

1 

19  48    8.40 

3.1471 

22    2  13.4 

8.337 

1 

21  24  34.11 

14887 

13  66  41.4 

11460 

3 

19  50  17.04 

3.1406 

21  63  66.9 

8.338 

2 

21  26  97.31 

14847 

13  44    0.3 

11.700 

3 

19  52  25.30 

3.1346 

21  45  34.6 

8.418 

3 

21  28  20.27 

14807 

13  32  16.3 

11.75f 

4 

19  54  33.19 

3.1388 

21  37    6.7 

8.613 

4 

21  30  12.99 

14766 

13  30  29.5 

11408 

5 

19  66  40.70 

3.1331 

21  28  33.1 

6.606 

6 

21  32    5.48 

14730 

13    8  39.9 

11440 

6 

19  58  47.84 

3.1160 

21  19  54.0 

&607 

6 

21  33  67.74 

14091 

13  56  47.6 

11404 

7 

20    0  54.61 

3.1097 

21  11    9.5 

&788 

7 

21  35  49.77 

14608 

12  44  52.6 

11480 

8 

20    3     1.01 

3.1036 

21    2  19.5 

8.877 

8 

21  37  41.66 

14617 

12  32  54.9 

11488 

9 

20    5    7.04 

94W74 

20  53  24.2 

84W6 

9 

21  39  33.17 

14661 

18  20  64.6 

13496 

10 

20    7  12.70 

3.0918 

20  44  23.6 

84)68 

10 

21  41  24.55 

14640 

12    8  61.8 

13468 

11 

20    9  18.00 

3.0853 

20  35  17.8 

9.138 

11 

21  43  16.72 

14613 

11  56  46.4 

13.110 

12 

20  11  22.94 

3Un93 

20  26    6.9 

8.334 

12 

21  45    6.69 

14478 

11  44  38,6 

13.160 

13 

20  13  27.51 

Mrm 

20  16  50.9 

0.306 

13 

21  46  57.45 

14444 

11  38  38.4 

13.190 

14 

20  15  31.73 

3.0673 

20    7  29.9 

0.301 

14 

21  48  48.02 

14411 

11  30  16.8 

13.399 

15 

20  17  35.59 

3U)613 

19  58    4.0 

0473 

15 

21  50  38.39 

14870 

11     8    0.9 

13.3OT 

16 

20  19  39.09 

3U>561 

19  48  33.2 

0468 

16 

21  63  28.57 

14848 

10  65  43.7 

13405 

17 

20  21  42.24 

3.0496 

19  38  57.6 

0.688 

17 

21  54  18.57 

14817 

10  43  84.3 

13443 

18 

20  23  45.04 

34M88 

19  29  17.2 

0.713 

18 

21  56    8.38 

14966 

10  31    3,7 

13478 

19 

20  25  47.50 

3.0381 

19  19  32.2 

0.789 

19 

21  57  58.02 

14980 

10  18  38.9 

13413 

20 

20  27  49.61 

34)333 

19    9  42.5 

0J666 

20 

21  59  47.49 

14980 

10    6  13.1 

13448 

21 

20  29  51.37 

%ma 

18  59  48.3 

0.041 

21 

22     1  36.79 

14909 

9  63  45.3 

13483 

22 

20  31  52.80 

34)310 

18  49  49.6 

104)16 

22 

22    3  25.92 

14176 

9  41  16.3 

1341» 

23 

20  33  53.89 

34)164 

18  39  46.5 

104)88 

23 

22     6  14.89 

14148 

9  28  43.4 

19416 

24 

20  35  54.65 

34)098 

S.18  29  39.0 

10.161 

24 

22    7    3.71 

1.8134 

S.  9  16    9.6 

13.660 

VIII. 
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GBEENWICH  MEAN  TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

^ — 

DW. 
forlm. 

Diff. 
forlm. 

Sour. 

KIl^tAMttiioii. 

IHff. 
ibrlm. 

Diff. 
Ibrlm. 

su 

NDAY 

13. 

TUESDAY   15. 

h.    m.    t. 

B. 

O        /        I 

II 

h.    m.    ■. 

g. 

O        1       u 

II 

0 

99    7    3.71 

LBm 

S.  9  16    9.6 

13.600 

0 

93  32  97.41 

1.1734 

N.  1  11  50.5 

13.338 

1 

99    8  59.38 

1.8009 

9    3  33.9 

13.611 

1 

23  34  13.84 

].n4S 

1  25  10.8 

13.838 

% 

99  10  40.90 

1.8Qf76 

8  50  56.3 

13.643 

2 

93  36    0.33 

1.1784 

1  38  31.0 

13.337 

3 

99  12  99.97 

1.8061 

8  38  16.9 

19.973 

3 

93  37  46.89 

l.n65 

1  51  51.2 

18.336 

4 

99  14  17.51 
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6  33 
6  35 
6  37 
6  40 
6  43 
6  45 
6  47 
6  50 
6  53 
6  55 

6  57 

7  0 
7    3 


7  84 


g. 

B. 

55.33 

93061 

85.76 

93068 

56.09 

93045 

36.30 

9.6006 

56.40 

93005 

86.37 

93664 

56.31 

93061 

35.91 

93867 

55.46 

93018 

34.86 

93867 

54.11 

93861 

33.19 

9.4883 

53.11 

93604 

30.85 

93775 

49.41 

93745 

17.79 

93714 

45.98 

93069 

13.97 

93040 

41.77 

93015 

9.36 

93581 

36.74 

93540 

3.91 

93510 

30.86 

9^4478 

57.69 

93480 

N.35  39  3.8 
35  34  37.9 
85  30  3.3 
35  85  18.9 
35  80  34.8 
85  15  31.0 
85  10  7.5 
85  4  44.5 
34  59  11.9 
84  53  89.8 
84  47  38.3 
84  41  37.1 
84  35  96.7 
34  39  6.9 
84  33  37.8 
84  15  59.5 
84  9  13.0 
84  3  15.3 
83  55  9.5 
33  47  54.6 
83  40  30.8 
83  33  58.0 
33  85  16.4 

N^  17  36.0 


THUBSDAY  24. 


7  37  84.09 

93806 

7  39  50.36 

93860 

7  33  16.40 

93391 

7  34  43.31 

93989 

7  37    7.78 

93949 

7  39  33.11 

93901 

7  41  58.19 

93160 

7  44  33.03 

93118 

7  46  47.61 

9.4076 

7  49  11.94 

93008 

7  51  36.01 

93991 

7  53  59.83 

9M48 

7  66  93.39 

93905 

7  58  46.69 

93861 

8     1    9.73 

93817 

8    3  33.49 

93778 

8    5  54.99 

93799 

8    8  17.33 

93684 

8  10  39.30 

93840 

8  13    0.90 

93595 

8  15  38.34 

93560 

8  17  43.51 

93505 

8  30    4.40 

93400 

8  33  35.03 

93414 

8  34  45.37 

93309 

NJd3  9  36.9 
33  1  19.1 
33  53  8.6 
83  44  37.6 
33  36  4.1 
33  37  33.3 
S3  18  31.9 
33  9  33.4 
33  0  36.6 
31  51  11.6 
31  41  48.6 
31  33  17.6 
31  33  38.6 
81  13  51.8 
31  3  57.3 
30  53  54.9 
30  43  44.9 
30  33  37.4 
30  33  3.4 
30  11  30.0 
30  0  50.3 
19  50  3.3 
19  39  9.0 
19  38  7.8 

N.19  16  59.5 


4396 
4359 
4331 
4363 
5.144 
5304 
5308 
5333 
5.781 
5309 
6396 
6.363 
6307 
6361 
6.715 
6368 
7391 
7.179 
7393 
7373 
iJdOO 
7.767 
7318 


8363 
8345 
8367 
8398 
8.766 
6306 
9344 
9.181 
9317 
9351 
9.563 
9.715 
9345 
9374 
10.109 
10399 
10354 
10.479 
10309 
10.733 
10343 
10369 
11379 
11.195 


84 
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XI. 


GREENWICH  MEAJ^  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DBCUNATION. 

Hour. 

Bight  AaoaDdim. 

Piflf. 
forlm. 

Diff. 
forlm. 

Hear. 

BlghfcAMMMkn. 

DIff. 
forlm. 

1 

DHL 
fbrlm. 

FRIDAY 

25. 

SUNDAY  27. 

h.    m.    g. 

a. 

o      1      a 

II 

h.    m.    •. 

■. 

O        1        If 

M 

0 

8  34  45.37 

9jae9 

N.19  16  59.5 

11.196 

0 

10  13  10.95 

3.1U8 

N.  8  32  16.6 

1&.131 

1 

8  37    5.45 

3.8324 

19     6  44.3 

11.810 

1 

10  14  30.36 

3.1M9 

8  n    7.9 

16.168 

8 

8  39  35.36 

fLoaw 

18  54  32.3 

11U34 

3 

10  16  39.48 

3.1616 

8     1  5G.4 

16it» 

3 

8  31  44.80 

3JI3S8 

18  43  53.5 

11.580 

3 

10  18  38.44 

3.1403 

7  46  48.3 

1&367 

4 

8  34    4.06 

3.ftlfl8 

18  31   18.0 

11.647 

4 

10  30  47.33 

3.1470 

7  31  35.5 

16.800 

5 

8  36  33.05 

34I14S 

18  19  35.9 

11.766 

5 

10  33  56.09 

3.1440 

7  16    6.3 

6 

8  38  41.78 

3.1099 

18    7  47.3 

11.864 

6 

10  35    4.78 

3.14S8 

7    0  44.6 

16J8I 

7 

8  41    0.34 

3.3006 

17  55  58.3 

11.971 

7 

10  37  13.84 

S.14I0 

6  45  30.6 

16.419 

8 

8  43  18.44 

3.3010 

17  43  50.8 

i3uno 

8 

10  29  21.64 

3.1891 

6  39  54.3 

16.466 

9 

8  45  36.37 

3.3966 

17  31  43.1 

13.180 

9 

10  31  39.93 

S.1S78 

6  14  35.8 

16w49S 

10 

8  47  54.03 

3.3933 

17  19  39.3 

13.383 

10 

10  33  38.19 

3.1866 

5  58  55.3 

UJbM 

11 

8  50  11.43 

3.S878 

17    7    9.8 

13.383 

11 

10  35  46.30 

3.1889 

5  43  33.8 

16.698 

19 

8  53  38.57 

3.3884 

16  54  43.3 

13.483 

13 

10  37  54.19 

3.1S38 

5  37  48.4 

16.689 

13 

8  54  45.44 

3.3391 

16  43  11.3 

13.583 

13 

10  40    2.08 

SJ806 

6  12  18.1 

16419 

14 

8  57    3.06 

3:7748 

16  39  33.4 

13.<n8 

14 

10  49    9.80 

3.1306 

4  56  34.1 

16.647 

15 

8  59  18.43 

3.3106 

16  16  49.8 

13.778 

15 

10  44  17.68 

3.1388 

4  40  54.4 

16.674 

16 

9     1  34.53 

3.3668 

16    4     0.6 

13.807 

16 

10  46  35.87 

3.1969 

4  35  13.3 

16.706 

17 

9    3  50.38 

3.3631 

15  51     5.8 

13.960 

17 

10  48  38.84 

3.1367 

4     9  30.5 

16.734 

18 

9    6    5.98 

3.3679 

15  38    5.4 

18.061 

18 

10  50  40.35 

3.1946 

3  53  46.3 

16.747 

19 

9    8  31.33 

3.3687 

15  34  59.6 

18.U1 

10 

10  58  47.79 

3.1386 

3  38    09 

16.768 

SO 

9  10  36.43 

3.3486 

15  11  48.5 

13.330 

30 

10  54  55.18 

3.1387 

3  88  14.3 

16.788 

31 

9  13  51.39 

3.3466 

14  58  33.1 

18.816 

31 

10  57    2.5i 

3.1918 

3    6  38.3 

16.807 

23 

9  15    5.90 

3.3416 

14  45  10.6 

13.402 

38 

10  59    9.80 

3.1310 

3  50  37.4 

1&834 

33 

9  17  20.38 
SATl 

[JRDA 

N.H  31  44*0 
Y    26. 

18.«6 

33 

11    1  17.04 
MO 

3.1308 
NDAY 

N.  2  34  47.5 
26. 

16.889 

0 

9  19  34.48 

3.3887 

N.14  18  13.3 

18J69 

0 

11     3  24.24 

\ 
t.1197 

N.  8  18  56.7 

16.868 

1 

9  31  48.33 

3.3906 

14    4  35.7 

18.650 

U     5  31.40 

3.1193 

8    3    5.1 

16.806 

3 

9  34    3.00 

3.3360 

13  50  54.3 

18.780 

11     7  38.54 

3.1188 

1  47  18.8 

16.877 

3 

9  36  15.44 

3.2333 

13  37    8.3 

18.808 

11     9  45.66 

3.1184 

1  31  19.9 

16.887 

4 

9  38  38.66 

3.3186 

13  33  17.4 

18.886 

11  11  58.75 

3.1181 

1  15  36.4 

16.896 

5 

9  30  41.65 

3.3148 

13    9  33.0 

ISJWO 

11  13  59.83 

3.1118 

0  69  38.4 

16.903 

6 

9  33  54.43 

3.3113 

13  55  83.3 

14004 

11  16    6.89 

2.im 

0  43  38.1 

16J08 

7 

9  35     6.99 

3.3076 

13  41  18.0 

14.106 

11  18  13.95 

3.1177 

0  27  43.5 

16J»3 

8 

9  37  19.34 

3.3041 

13  37    9.5 

14,177 

11  20  21.03 

3.1178 

N.  0  11  48.6 

16.916 

9 

9  .19  31.48 

3.3006 

13  13  56.7 

14.347 

11  28  28.09 

3.1179 

S.  0    4    6.4 

16.917 

10 

9  41  43.41 

3.1973 

11  58  39.8 

144116 

11  24  35.17 

3.1183 

0  20     1.4 

16.917 

11 

9  43  55.14 

3.1088 

11  44  18.8 

14.383 

11  26  42.27 

3.1186 

0  35  56.4 

164II6 

13 

9  46     6.67 

3.1906 

11  39  53.9 

14.448 

11  28  49.39 

3.1180 

0  51  51.2 

16.911 

13 

9  48  18.01 

3.1878 

11  15  35.1 

14.613 

11  30  56.54 

3.1198 

1     7  45.8 

16.907 

14 

9  50  39.15 

3.1843 

11     0  53.5 

14.676 

11  33    3.71 

3.1198 

1  28  40,1 

16.903 

15 

9  53  40.11 

3.1811 

10  46  16.3 

14.636 

11  35  10.98 

3.1304 

1  39  34.0 

16.806 

16 

9  54  50.88 

3.1781 

10  31  36.3 

14.606 

11  37  18.10 

3.1311 

t  55  27.5 

16.887 

17 

9  57     1.47 

3.1761 

10  16  53.7 

14.768 

11  39  35.45 

3.1310 

2  11  20.4 

16.977 

18 

9  59  11.89 

3.1733 

10    3    5.8 

14.810 

18 

11  41  38.79 

3.1338 

2  27  12.7 

16.866 

19 

10     1  33.14 

3.1604 

9  47  15.5 

14.866 

11  43  40.18 

3.1387 

2  43    4.2 

16.863 

30 

10    3  33.33 

3.1666 

9  33  33.0 

14J>19 

30 

11  45  47.63 

3,1347 

2  58  54.9 

1&887 

31 

10    5  43.13 

3.1689 

9  17  35.3 

14.973 

21 

11  47  55.15 

3.1356 

3  14  44.6 

16.911 

33 

10     7  51.89 

3.1618 

9     3  35.4 

16.038 

33 

11  50    3.73 

3.13T0 

3  30  33.4 

163H 

33 

10  10     1.50 

3.1588 

8  47  33.5 

16.078 

33 

11  53  10.39 

3.1388 

3  46  21.1 

16.7B6    1 

34 

10  13  10.95 

3.1663 

N.  8  33  10.6 

16.131 

34 

11  54  18.13 

3.1397 

S.  4    8    7.6 

16.766    1 

XII» 
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Sb 


GEEENWICH 

MEAN    TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

,Boar. 

BtfitAMMMlaii. 

Wff. 
Ibrlm. 

DIff. 
Ibrlm. 

Hour. 

nut 

forlm. 

DedlnMlott. 

DUt 
forlm. 

TUI 

ISDAl! 

29. 

THURSDAY  31. 

h.    m.   8. 

B. 

O       1       n 

u 

h.    m.    •. 

0. 

O         1         H 

II 

0 

11  54  18«13 

3.Ufl7 

S.  4    8    7.6 

18.108 

0 

13  39  25.92 

3.3789 

S.15  47  35.7 

13JM7 

1 

11  56  35.95 

i.lSI] 

4  17  52  9 

18.748 

1 

13  41  42.48 

3.3781 

16    0  25.7 

13358 

9 

U  58  33.86 

3.1398 

4  33  36.8 

18.730 

2 

13  43  59.29 

3.3834 

16  13  20.1 

13358 

3 

13    0  41.86 

3.1943 

4  49  19.3 

18.098 

3 

13  46  16.39 

33667 

16  26    8.7 

13.703 

4 

13    3  48.96 

3.1SS9 

5    5    0.2 

16.009 

4 

13  48  33.69 

33910 

16  38  51.5 

13.004 

5 

13    4  58.16 

3.]aTO 

5  20  39.5 

18.043 

5 

13  50  51.28 

3.3963 

16  51  28.4 

13368 

6 

13    7    6.47 

3.I3M 

5  36  17.2 

18.018 

6 

13  53    9.12 

3.3990 

17    3  59.3 

13.484 

7- 

13    9  14.89 

3.14U 

5  51  53.0 

18Jfi2 

7 

13  55  27.23 

33040 

17  16  24.1 

13303 

8 

13  11  23:43 

3.t4» 

6    7  27.0 

18.880 

8 

13  57  45.60 

33063 

17  28  42.7 

13.396 

9 

12  13  33.08 

S.1M8 

6  23  59.0 

18.817 

9 

14    0    4.23 

33137 

17  40  55.0 

13.163 

10 

12  15  40.86 

3.1474 

6  38  29.0 

1&483 

10 

14    2  23.13 

33171 

17  53     1.0 

13348 

11 

13  17  49.77 

3L14M 

6  53  56.8 

18.448 

11 

14    4  42.29 

33316 

18    5    0.5 

11387 

13 

13  19  58.81 

3.1U0 

7    9  23.4 

18.407 

12 

14    7     1.71 

33360 

18  16  53.5 

113i28 

13 

12  23    7.99 

3.1843 

7  24  45.7 

15.886 

13 

14    9  21.39 

33800 

18  28  39.8 

11.717 

14 

12  24  17.31 

11608 

7  40    6.6 

18.838 

14 

14  11  41.34 

33847 

18  40  19.5 

11308 

15 

12  26  26.78 

3.1890 

7  55  26.0 

18.390 

15 

14  14     1.55 

33891 

18  51  53.4 

IMOl 

16 

12  38  36.39 

%m9 

8  10  40.9 

18343 

16 

14  16  22.03 

33488 

19    3  18.4 

11370 

17 

12  30  46.16 

9L164S 

8  25  54.1 

16.197 

17 

14  18  42.77 

33478 

19  14  37.5 

11359 

18 

12  32  56.09 

3.1009 

8  41     4.5 

16.180 

18 

14  21     3.77 

93693 

19  25  49.5 

11.141 

19 

12  35    6.18 

3.1090 

8  56  13.1 

16.103 

19 

14  83  25.03 

3.3606 

19  36  54.4 

11333 

20 

12  37  16.44 

3.1TW 

9  11  16.7 

18.053 

20 

14  25  46.56 

33000 

19  47  52.1 

10.901 

31 

12  39  26.87 

3^81 

9  36  18.3 

18.001 

21 

14  28    8.35 

33083 

19  58  42.5 

10.T79 

S3 

12  41  37.48 

3.178S 

9  41  16.8 

14.948 

23 

14  30  30.39 

33095 

20    9  25.6 

10.060 

33 

13  43  48.26 

3.1819 

S.  9  56  13.1 

14.893 

33 

14  32  52.69 

93738 

S.20  20     1.2 

10301 

WED] 

SESDj 

\Y   80. 

FRIDi 

LY,  Jl 

rNE  I. 

0 

1 

12  45  59.23 
12  48  10.39 

3.1844 
3.1878 

S.IO  11     4.0 
10  25  52.5 

I4.88T 

0 

1     14  35  15.25 

33781 

s.20  30  29.3 

10.408 

14.780 

2 

12  50  21.73 

3.1907 

10  40  37.6 

14.733 

3 

12  52  33.27 

3.1999 

10-55  19.1 

14.063 

4 

12  54  45.00 

3.19TS 

11     9  57.0 

144)00 

5 

12  56  56.94 

33007 

11  24  31.1 

14.837 

6 

12  59    9.09 

3.3M1 

11  39     1.4 

14.473 

PHASES 

OF  T] 

BE   MOON. 

7 

13     1  21.43 

3.9078 

11  53  27.7 

14.405 

8 
9 

13    3  33.98 
13    5  46.75 

3.3111 

13    7  50.0 
13  22    8.2 

14.887 

3J147 

14308 

10 
11 
13 
13 
14 

13    7  59.74 
13  10  12.95 
13  12  26.38 
13  14  40.04 
13  16  53.93 

3.3188 
3.3390 
3.3388 
3.3998 
3.3884 

12  36  22.2 

12  50  31.9 

13  4  37.2 
13  18  38.0 
13  32  34.3 

14.197 
14.135 
IU»\ 
18370 
13399 

O  Full  Moo 
C  Last  Qua 
0  New  Moc 
3>  Firet  Qua 

n,     . 
rter, . 
m,     . 
krter, 

Day.    h.     m. 

4     19     1. 

.     12       7  16. 

.     20       6  46. 

.27       8    4. 

8 
4 
0 
7 

15 

16 

13  19    8.05 
13  21  22.40 

3.3S1S 
3.3413 

13  46  25.9 

14  0  12.7 

]S3» 
18.740 

17 

13  23  36.9» 

3.3181 

14  18  54.7 

18.060 

Day.     h. 

18 

13  25  51.81 

3.3481 

14  27  31.8 

13J»70 

C  Perig«e, 

. 

1     23. 

4 

19 

13  88    6.88 

3.3899 

14  41     3.9 

18.493 

€  Apogee, 

.     . 

.     .     13    20. 

5 

80 

13  30  22.19 

3.367S 

14  54  30.8 

13.408 

C  Perigee, 

. 

.     .     28     15. 

4 

31 

13  32  37.75 

3.3014 

15    7  58.6 

13318 

33 

13  34  53.56 

3.3088 

15  21     9.0 

13.339 

83 

13  37    9.61 

3.3097 

15  34  20.1 

13.189 

84 

13  39  25.93 

3JTB9 

S.15  47  25.7 

18.047 

1 
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GREENWICH  MEAN  TIME. 

f 

LUKAR  DISTANCES. 

I4 

Ster'g  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^ 

and 

Noon. 

of 

mh. 

of 

Vlh. 

Of 

IXh. 

of 

Poritkm 

Kff. 

Biff. 

Slff. 

njL 

0     I     II 

0       1      u 

0       1       // 

0       1       fi 

1 

Venus 

W. 

83  38  38 

9488 

85    9  58 

9484 

86  51  34 

9480 

88  83  16 

3476 

Jupiter 
Pollux 

W. 

60  43  43 

9317 

63  31  44 

9919 

64  10  53 

3310 

66    8    6 

9906 

w. 

50  i3    3 

9190 

61     1  33 

9104 

63  50    8 

8191 

64  88  40 

9186 

Saturn 

w. 

30  40  17 

9198 

33  37  51 

9190 

34  36  34 

3185 

36  15  94 

9181    ! 

Spica 

E. 

33    9  30 

9198 

30  30  51 

9199 

88  33  11 

9199 

36  43  31 

9I0S 

Antares 

E. 

77  51  53 

9174 

76    3  45 

9170 

74  13  33 

9167 

73  34  15 

9168 

Man 

E. 

110  10  54 

3998 

117  33  51 

9904 

115  47  43 

9380 

114     1  27 

9986 

3 

Venus 

W. 

07    3  46 

9488 

08  44  47 

9465 

100  36  50 

3465 

108    8  53 

9805  J 

Jupiter 
Pollux 

W. 

75  10    7 

9196 

76  58  37 

9107 

78  47    0 

9106 

80  35  30 

9188 

W. 

73  43  30 

9178 

75  33  34 

8n4 

77  31  40 

3175 

70  10  45 

9174 

Saturn 

W. 

45  30  46 

9170 

47    0  50 

9160 

48  50  13 

3100 

50  48  38 

9160  ; 

Regulus 

W. 

36  43  46 

3188 

38  33    7 

9164 

40  31  30 

3168 

43  10  53 

9168 

Antares 

E. 

63  16  58 

S188 

61  37  17 

9105 

60  37  41 

3156 

67  48    6 

9186 

Mars 

E. 

105    0  13 

9917 

103  33  40 

MTT 

101  36    6 

3976 

90  40  30 

93fl6 

S 

Jupiter 
Pollux 

W. 

80  37  48 

9910 

01  35  56 

9914 

03  14    3 

3918 

05    3    4 

£298  ' 

W. 

88  15  48 

9188 

00    4  37 

9180 

01  53  31 

8198 

03  41  50 

9188  ; 

Sat^im 

W. 

50  54  10 

9178 

61  43  to 

9169 

03  33  13 

3188 

65  31     1 

9180 

Regulus 

W. 

51  17  30 

9179 

53    6  40 

9175 

54  55  45 

3170 

56  44  44 

9184  ! 

Antares 

E. 

48  40  36 

9197 

46  51  18 

9160 

45    3    4 

3174 

43  13  58 

9178 

Man 

E. 

00  56  50 

9987 

80  10  40 

9980 

87  34  35 

3904 

85  38  17 

2288 

4 

Jupiter 

W. 

104    0    4 

9954 

105  47  11 

9969 

107  34     6 

fisni 

too  30  48 

8738 

Saturn 

W. 

74  33    3 

3998 

76  10  56 

9981 

77  58  38 

3988 

70  46    9 

9346 

Regulus 

W. 

65  47  43 

9914 

67  35  48 

9998 

60  33  43 

9980 

71  11  3S 

9988  i 

Antares 

E. 

34    0  36 

9900 

33  31  13 

9916 

30  33    0 

9935 

38  45  10 

2985   . 

Man 

E. 

76  40  30 

93S0 

75    4  14 

3888 

73  19  10 

9346 

71  34  17 

9854 

a  Aquil» 

E. 

80  13  33 

9899 

87  38  33 

9881 

86    4  36 

9643 

84  31     3 

98S5 

6 

Saturn 

W. 

86  40  13 

9908 

00  36  15 

9810 

03  13    0 

9899 

03  57  98 

9385 

Regnloft 

w. 

80    6  31 

9980 

81  dd  46 

9801 

83  38  44 

9818 

85  34  34 

9895   ' 

Spica 
Man 

w. 

36    7  41 

9811 

37  53  34 

9890 

39  38  54 

9880 

31  34  10 

3341   ; 

E. 

63  53  17 

9406 

61     0  51 

9417 

50  36  41 

9430 

57  43  40 

3441 

a  Aquile 

E. 

76  47  59 

9041 

75  16  33 

9088 

73  45  33 

9967 

73  15    4 

8019 

Fomalhaut 

E. 

101     0  54 

9808 

00  33  31 

9675 

97  55  18 

9684 

06  18  17 

9884 

6 

Saturn 

W. 

103  40    4 

9409 

104  33  36 

9416 

106    6  48 

9431 

107  40  38 

8188 

Regulus 

W. 

94     8    8 

9408 

95  51  54 

9808 

07  36  31 

9490 

00  18  37 

3485 

Spica 
Man 

W. 

40    6  30 

9401 

41  50    3 

9414 

43  33  18 

9498 

45  16  13 

94tt 

E. 

40  13  58 

9810 

47  33  58 

9594 

45  53  18 

3638 

44  11  58 

9556 

a  Aquilie 

E. 

64  51  33 

8171 

63  34  38 

8900 

61  58  40 

8350 

60  33  sa 

8994  j 

Fomalhaut 

E. 

88  16  54 

9788 

86  41  31 

22773 

85    6  38 

9700 

83  31  47 

9888 

7 

Spica 
Man 

W. 

5$  46  38 

9517 

55  36  37 

9588 

57    6  55 

9548 

68  47    3 

9064   , 

E. 

35  55  41 

9039 

34  17  30 

9846 

33  30  40 

9664 

31     3  13 

9081 

a  Aquilse 

E. 

53  41  34 

8550 

53  33    5 

M»4 

51     3  57 

8608 

40  47    3 

8768   I 

Fomalhaut 

E. 

75  44  35 

9907 

74  13  15 

9981 

73  40  35 

9054 

71     0  34 

9978 

dP^asi 

E. 

96  45  40 

9878 

05    8  37 

9603 

93  31  46 

9707 

01  55  16 

2m| 

8 

Spica 

W. 

67    3    6 

9844 

68  40     1 

9650 

70  17  36 

9675 

71  64  40 

9801 

Antares 

W. 

81  11  37 

9638 

33  40  41 

9868 

34  87  84 

3670 

36    4  44 

9685 

Fomalhaut 

E. 

63  41  31 

8114 

63  13  39 

8146 

60  46  85 

8178 

60  10  40 

S913 

aPegasi 

E. 

83  58     1 

9805 

83  33  40 

9899 

80  40  41 

9840 

79  16    6 

9850 



Sun 

E. 

138  58  80 

8008 

137  88  36 

80M 

135  58  43 

8080 

134  39  18 

8088 

XMW. 
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^^*™ 

=-=1 

(HtKENWICH  MEAN  TIME. 

^ 

LUNAR  DISTAMCBS 

'1 

8tar*8  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 
PoeiuOD* 

Midniglit. 

or 

DHL 

XVh. 

or 
Dur. 

xvnih- 

or 

Diff. 

XXIh. 

or 

Dlff. 

I 

Venus 

W. 

O         1        It 

90  16     S 

MIS 

O        /        M 

91  56  54 

94V1 

O        J        A 

93  38  48 

9468 

O        »         II 

95  20  46 

3467 

Jupiter 

W. 

67  5ft  94 

9954 

69  44  46 

93ni 

71  33  10 

9908 

73  81  38 

3190 

w. 

06  37  37 

SUB 

68  16  30 

9188 

70    5  27 

9178 

71  54  87 

3176 

Saturn 

w. 

38    4  20 

3118 

39  53  31 

9ni 

41  43  36 

9179 

43  31  36 

3171 

Spica 

E. 

84  54  5i 

9US 

83    0  13 

9196 

31  17  40 

9S03 

19  39  14 

3908 

Antares 

£. 

70  34  53 

9161 

68  45  27 

.     9160 

66  55  58 

9157 

65    6  36 

3166 

Man 

£. 

113  15    7 

9984 

110  38  44 

9981 

108  43  17 

9979 

106  55  46 

39n 

« 

YexMU 

W. 

103  50  54 

9467 

105  33  54 

9168 

107  14  53 

9470 

108  56  47 

9471 

Jupiter 
Pollux 

W. 

83  34    0 

9900 

84  13  37 

9981 

86     1     3 

9904 

87  49  84 

3306 

W. 

80  50  51 

9m 

89  48  54 

9118 

84  37  55 

9170 

86  36  54 

3189 

Saturn 

W. 

53  37  43 

sno 

54  36  56 

9171 

56  16    7 

9178 

58    5  15 

3176 

Regulus 

W. 

44    0  16 

3164 

45  49  38 

9166 

47  38  58 

9167 

49  38  16 

3169 

1 

Antares 

E. 

55  58  30 

nsi 

54    8  58 

9168 

53  19  97 

9160 

50  30    0 

310 

i 

Man 

£. 

98    3  55 

9S17 

96  16  33 

9979 

94  99  59 

9980 

93  43  83 

3983 

'      3 

plSEW^ 

W. 

96  49  58 

9939 

98  37  43 

9384 

100  35  30 

9941 

103  13  47 

9347 

W. 

95  30  30 

9964 

97  18  59 

3360 

99    7    6 

9916 

100  55  10 

9938 

Saturn 

W. 

67    9  43 

9196 

68  58  16 

3989 

70  46  40 

9906 

78  34  56 

3314 

Begalus 

W. 

58  33  36 

9166 

60  39  91 

9104 

63  10  57 

9900 

63  59  34 

3906 

Antares 

£. 

41  33  58 

9184 

39  35    7 

9189 

37  46  23 

3196 

35  57  60 

3303 

Man 

:e. 

83  53  14 

9804 

89    6  30 

9800 

80  20  34 

3816 

78  34  67 

3893 

4 

Jupiter 

W. 

111    7  18 

9980 

119  53  33 

9800 

114  39  33 

3810 

116  35  18 

3830 

1 

Saturn 

w. 

81  33  38 

9367 

83  30  31 

iSM 

85    7  20 

9276 

86  63  55 

3987 

Regains 

w. 

78  58  55 

99M 

74  46  11 

9968 

76  33  13 

9268 

78  19  69 

3938 

t 

Antares 

£. 

36  57  43 

9a4ft 

35  10  39 

9966 

33  33  16 

9966 

31  36  36 

39n 

Man 

£. 

69  49  36 

9664 

08    5  10 

3SU 

66  30  56 

3888 

64  36  69 

3866 

t 

a  Aquil» 

E. 

83  57  46 

9880 

81  84  47 

3884 

79  58    8 

3909 

78  19  63 

9930 

1      ^ 

Saturn 

W. 

95  49  37 

9847 

97  37  38 

9860 

90  19    0 

3874 

100  56  13 

3886 

B^us 

W. 

87    9  47 

9886 

88  54  51 

3860 

90  39  37 

3866 

93  34    3 

3878 

K. 

W. 

33    9  a 

9861 

34  53  56 

3869 

36  38  95 

9376 

38  33  36 

3367 

E. 

56     1  13 

3466 

54  18  50 

3468 

59  36  58 

9481 

60  65  18 

3496 

9  AquilsB 

£. 

70  45    6 

8040 

69  15  43 

8060 

67  46  56 

8103 

66  18  49 

8135 

Fomalhaat 

E. 

94  41  28 

9704 

93    4  55 

9716 

91  28  37 

9730 

89  69  36 

9T44 

« 

Saturn 

W. 

109  39    7 

9469 

111  14  14 

34n 

113  56    0 

9499 

114  37  84 

3608 

Begoltts 

W. 

101     1  13 

9460 

103  43  35 

3466 

104  25  36 

9489 

106    7  16 

3497 

E 

W. 

46  58  47 

9467 

48  41     1 

3471 

50  33  55 

9487 

62    4  27 

3603 

E. 

43  39     1 

9660 

40  53  23 

3686 

39  13    8 

9600 

37  34  13 

3617 

a  Aquilie 

E. 

50     9  11 

3840 

57  45  46 

8889 

56  23  17 

8443 

55     I  49 

3499 

E. 

81  57  39 

3896 

80  23  35 

3846 

78  50    5 

9866 

77  17     2 

3886 

7 

SC 

W. 

60  36  46 

9660 

63    6    9 

3606 

63  45  10 

9613 

65  23  49 

9698 

E. 

39  35    8 

9698 

37  48  33 

9718 

26  13     1 

9730 

24  36     1 

3746 

a  Aqail«» 

E. 

48  31  38 

8860 

47  17  17 

8087 

46    4  35 

4031 

44  63  26 

4188 

Fomalhaot 

E. 

69  38  44 

8008 

68    8  35 

8080 

66  38  59 

8057 

66    9  67 

8087 

a  IVgasi 

E. 

90  19    5 

9180 

88  43  17 

3766 

87    7  50 

«ni 

85  38  44 

3788 

8 

Spica 

W. 

73  31  41 

9707 

75    8  12 

3722 

76  44  38 

9738 

78  20  13 

3108 

Antares 

W. 

37  41  44 

9700 

39  18  34 

9718 

30  54  40 

9783 

32  30  37 

3747 

Fomalliaiit  £. 

57  53  54 

8346 

56  38  39 

tm 

55    4    7 

8820 

63  40  19 

8360 

aPegasi 

E. 

77  43  53 

9876 

76  10    3 

9004 

74  37  36 

3013 

73     5  33 

3900 

Sun 

E. 

133    0  14 

8070 

131  31  28 

8066 

130    3     1 

3101 

138  34  63 

8117 

88 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

9 

Sterol  NaoM 

And 

PoBitton. 

Noon. 

P.L. 

of 

Dlff. 

mh. 

P.L. 

of 
Dlff. 

VPi. 

P.L. 

Of 

Slff. 

IXh. 

P.L. 

Of 

Dlff. 

Spica 
Antares 
Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 

E. 
E. 
E. 

O         /         II 

79  55  42 
34     6  14 
52  17  17 
71  33  53 
137    7    3 

flOS 
MOB 

tin 

O        1        11 

81  30  52 
35  41  31 
50  55    4 
70    2  35 
125  39  33 

9788 
97TO 
1446 
9966 
8147 

O         1         H 

83    5  42 
37  16  28 
49  33  40 
68  31  42 
124  12  20 

9798 
97« 
8404 
9966 

8189 

O          1         It 

84  40  13 
38  51     6 
48  13    9 
67     1  13 
122  45  25 

9B19 
9807 
854A    ! 
8006    j 

817B 

10 

Spica 
Antares 
Fomalhaut 
aPegasi 

Sun 

W. 
W. 
E. 
E. 

£. 

98  38  13 
46  39  41 
41  45  29 
59  34  43 
115  35  14 

9880 
9876 
I860 

tlM 

CMB 

94    0  57 
48  12  31 
40  31  21 
58    6  37 
114  10    2 

9898 

9897 
8090 

8194 
8961 

95  33  25 
49  45    7 
39  18  31 
56  38  57 
112  45    5 

9006 
9000 

40U 
8144 
8974 

97    5  37 
61  17  26 
38    7    5 
55  11  41 
111  20  23 

9016 

9019 
4186 
8166 
8967 

11 

Spica 

Antares 

aPegasi 

Sun 

W. 
W. 

E. 
E. 

104  48  59 
58  55  33 
48     1  59 

104  30  37 

»79 
9006 

0088 
9040 

106  IS  47 
60  26  18 
46  37  26 

102  57    7 

9061 
9076 
1806 
»54 

107  44  23 
61  57     1 
45  13  24 

101  33  58 

9001 
9066 
9886 

8864 

109  14  47 
63  27  33 
43  49  53 

100  11     0 

8000 
9909    : 

8868 
8979 

12 

Antares 
Mars 

Sun 

W. 
W. 
E. 

70  57  40 
25  21  12 
93  18  40 

8000 
aiAO 
8408 

72  27  15 
26  48  10 
91  56  38 

8067 
8164 
8430 

73  56  43 
28  15     2 
90  34  44 

8043 
8170 
8436 

75  26    2 

29  41  47 
89  12  56 

38f7 

3174 
8431 

13 

Antares 
Mars 

Sun 

W. 
W. 

E. 

82  51  25 
36  54  22 
82  25  17 

8065 

9101 

auo 

84  20  17 
38  20  42 
81     3  57 

8067 
8198 
8468 

85  49    7 
39  47     0 
79  42  40 

8060 

8104 
8464 

87  17  64 
41  13  16 
78  21  24 

3068    ! 
9184    , 
8486 

14 

Antares 
Mars 
a  Aquilflo 
Sun 

W. 
W. 

w. 

E. 

94  41  43 
48  34  33 
48     3  10 
71  35  33 

8000 
8198 
4806 
S4M 

96  10  30 
49  50  51 
49    9  57 
70  14    9 

8008 

8180 
4961 
8464 

97  39  19 
51  17  13 
50  17  35 
68  52  54 

8066 

al88 

4197 
8469 

99    8  11 
52  43  36 
51  26    4 
67  31  36 

8068 

8184    1 
4160 
8448    , 

15 

Antares 
Mars 
a  AqnilsB 

Sun 

W. 
W. 
W. 
E. 

106  33  38 

59  56  39 
57  19  11 

60  44  15 

SOU 
8164 
8047 
8481 

108    2  46 
61  23  31 

58  31  43 

59  22  34 

8000 
8166 
8016 
8496 

109  32  11 
62  50  31 
59  44  48 
58    0  47 

8084 
8109 
8809 
8490 

111     1  42 
64  17  38 
60  58  26 
56  38  53 

8816    1 
S14T    1 
8864 
8416 

16 

Mars 
a  Aqoiin 
Fomalhaut 

Sun 

W. 
W. 

E. 

71  35  10 
67  13  51 
43  10  44 
49  47  43 

8110 
8122 
8886 
8989 

73     3     8 
68  30  15 
43  24     6 

48  25    5 

8101 
8008 

3641 

8374 

74  31  16 
69  47    4 
44  38  26 
47     2  19 

3002 

8677 
8188 
3966 

75  59  35 
71     4  16 
45  53  41 
45  39  94 

8068    1 
8666 

8730 
8866 

17 

Mars 
a  AquilsB 
Fomalhaut 

Sun 

W. 
W. 
W. 
E. 

83  23  59 
77  35  39 
52  21  48 
38  43  32 

8084 

SMS 
8088 

8818 

84  53  29 
78  54  54 
53  41  30 
37  18  41 

8025 
8045 
8605 
8800 

86  23  11 
80  14  28 
55     1  49 
35  54  40 

3014 
8090 
3473 
3800 

87  53    7 
81  34  20 
56  22  44 
34  30  29 

3004 
3615    ! 
3441    1 
3984 

32 

Sun 
Jupiter 
Saturn 
Begulua 

W. 
E. 
E. 
E. 

21  25  48 
29  49  24 
57  19     7 
65  10  25 

9890 
99W 
9006 
3607 

22  57  41 
28    9  33 
55  38  30 
63  29  21 

9001 
9661 
9619 
9400 

24  29  59 
2^  29  30 
53  57  43 
61  48    6 

98B1 
9048 
9611 
9490 

26    2  42 
24  49  16 
52  16  45 
60    6  39 

9064 
S586 

SS04 
9489 

23 

Sun 
Saturn 
Begulus 
Sp^ 

W. 
E. 
E. 
E. 

33  51     8 

43  49  19 

51  30  44 

105  40  10 

9700 
9408 
9446 
9446 

35  25  39 

42    7  21 

49  54  15 

103  67  39 

9788 
9403 
9440 
9488 

37    0  23 

40  25  15 

48  11  37 

103  14  58 

9778 
9466 
!M33 
9431 

38  35  20 

38  43     0 

46  28  50 

100  33     7 

9768 
9460 
9496 
9491 

XVI. 
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GREENWICH  MEAN  ' 

nME. 

LUNAR  DISTANCES 

\, 

V 

9 

Stw'BNMM 

Podtioa. 

Midnight. 

P.L. 
of 

nff. 

XVJ". 

P.L. 
•f 

Dlff. 

XYUP^- 

P.L. 

Of 
Dlff. 

XXIh. 

P.L. 

of 

Dlff. 

Spica 

Antares 

Fomalhaut 

aPegasi 

Sun 

W. 

w. 

E. 
E, 
E. 

O        1         II 

86  14  25 
40  25  25 
46  53  34 
65  31    6 
121  18  49 

1897 
S83I 

ues 

103ft 

sua 

O         1         tl 

87  48  18 
41  59  25 
45  34  57 
64     1  24 
119  52  30 

9841 
9886 
8664 

8044 
8906 

O         1         1, 

89  21  53 

43  33     7 

44  17  21 
62  32    6 

118  26  28 

9864 

9818 

ri6 

8064 
8390 

O          1         II 

90  55  11 
45     6  33 
43     0  50 
61     3  12 
117     0  43 

9866 
9869 
3789 
3083 
3934 

1    '^ 

Spica 

Antares 

Fomalhaat 

aPegasi 

Son 

W. 
W. 
E. 
£. 
E. 

98  37  35 

52  49  30 
36  57     8 

53  44  51 
109  55  56 

9S» 
4909 

aias 

«B00 

100    9  17 
54  21  19 
35  48  48 
52  18  28 

108  31  44 

9040 
9886 
4818 
9910 
8811 

101  40  45 
55  52  54 
34  42  12 
50  52  31 

107    7  45 

9961 
9946 
4440 
8333 
8893 

103  11  59 
57  24  15 
33  37  27 
49  27     1 

105  43  59 

9069 
9956 
4679 
8967 
8884 

11 

! 
i 

Spica 

Antarea 

aPegasi 

Sun 

W. 
W. 
E. 
E. 

110  45    0 

64  57  54 
42  26  54 
98  48  13 

9000 

900St 

BBSS 

SBas 

119  15    2 
66  28    4 
41     4  30 
97  25  36 

8016 
8060 

»9S 
8801 

113  44  55 
67  58    5 
39  42  42 
96     3    9 

8094 
8017 
8461 
8899 

115  14  38 
69  27  57 
38  21  34 
94  40  51 

3080 
8094 

zisn 

3405 

13 

Antares 
Urn 

Sun 

76  55  17 
31    8  27 
87  51  14 

8009 

a«a6 

78  24  20 
32  35    2 

86  29  38 

8066 

8189 
8440 

79  53  30 
34     1  33 
85    8    7 

8D69 
3186 
a444 

81  22  30 
35  27  59 
83  46  40 

8063 

3188 
8447 

13 

Antares 
Mais 

Sun 

£. 

88  46  41 
42  39  31 
77    0  11 

aoTi 

8196 
8467 

90  15  26 
44     5  45 
76  38  59 

8071 
8196 
8467 

91  44  11 
45  32    0 
74  17  47 

3070 
8191 
8467 

93  12  57 
46  58  16 
72  56  35 

8071 
8198 
8467 

14 

Antares 
Mara 
a  AquilsB 
Sun 

W. 
W. 
W. 
E. 

100  37    6 
54  10    4 
52  35  18 
66  10  15 

8peo 

4104 
8440 

102    6    5 
55  36  35 
53  45  16 

64  48  51 

8067 
8178 
4061 
8443 

103  35     7 
57     3  11 
54  55  56 
63  27  23 

8063 
8173 
4091 
8489 

105     4  15 
58  29  52 
56     7  15 
62     5  51 

8018 
8168 
8988 

8436 

16 

Antares 
Mais 
a  Aquilo 
Sun 

W. 
W. 
W. 
E. 

112  31  20 
65  44  51 
62  12  34 
55  16  53 

8033 
8139 
8094 
8400 

114     1     5 

67  12  13 
63  27  12 
53  54  47 

8017 
8133 
8796 
8409 

115  30  57 
68  39  43 
64  42  18 
52  32  33 

8010 
8195 

sno 

3806 

117    0  57 
76    7  22 
65  57  51 
51   10  12 

8004 

8118 
3746 
3380 

16 

Mars 
a  AqiiOs 
Fomalhaut 
Sun 

W. 
W. 
W. 
E. 

77  28    5 
72  21  51 
47    9  47 
44  16  20 

8076 
8035 
8093 
88ftl 

78  56  45 
73  39  47 
48  26  41 
42  53    7 

8066 

8616 
36S0 
8843 

80  25  38 
74  58    5 
49  44  21 
41  29  45 

3065 
8696 
3611 
3835 

81  54  43 
76  16  42 
51     2  43 
40     6  13 

3046 
3579 
8679 
8396 

17 

Mara 
a  Aqnilse 
Fomalhaat 
Sun 

W. 
W. 
W. 

E. 

89  23  15 
82  54  28 
57  44  14 
33    6  10 

3860 
8900 

8414 
8966 

90  53  37 
84  14  52 
59     6  15 
31  41  41 

9961 
8486 
3886 
8377 

92  24  13 
85  35  33 
60  28  47 
30  17    3 

9960 
8479 
3360 
3970 

93  55     4 
86  56  28 
61  51  49 
28  52  16 

9967 
8461 
3335 
8964 

22 

Sun 
Jupiter 
Saturn 
Begulus 

W. 
E. 
E. 
E. 

27  35  47 
23     8  52 
50  35  37 
58  25     1 

3818 
3027 
3406 
3476 

29    9  12 
21  28  16 
48  54  17 
56  43  12 

9886 
3619 

9468 
9467 

30  42  54 

19  47  29 
47  12  47 
55     1   13 

3899 
9619 
3489 
9460 

32  16  63 
18    6  32 
45  31     8 
53  19    3 

9810 
9606 
9176 
9463 

23 

Sun 
Saturn 
Begulus 
Spica 

W. 
E. 
E. 
E. 

40  10  32 
37    0  36 
44  45  53 

98  49    6 

3769 
3446 
9491 
3418 

41  45  54 
35  18    5 
43     2  48 
97    5  57 

9760 
9440 
9416 
9413 

43  21  28 
33  35  27 
41  19  35 
95  22  39 

9741 
9486 
9410 
9406 

44  57  14 
31  52  43 
39  36  14 
93  39  13 

9T83 
9439 
9406 
9400 

12 
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XVII. 


GREENWICH    MEAN 

TIME. 

n 

LVNAB  DISTANCES.                                                             1 

24 

Star'i  N«me 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

inh. 

of 

VIb. 

of 

JJC*»- 

or 

Portion 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O         1           H 

46  33  10 

araft 

O       1        u 

48    9  16 

3718 

o      i       u 
49  45  32 

2T11 

O        1          h 

51  21  57 

2»4 

Saturn 

E. 

30     9  54 

3438 

28  26  59 

3435 

26  44     0 

3423 

25    0  57 

2423 

Regulus 

E. 

37  52  46 

3400 

36     9  11 

3396 

34  25  30 

3891 

32  41  42 

2387 

Spica 

E. 

91  55  38 

3394 

90  11  54 

3888 

88  28    2 

3883 

86  44    2 

237S 

25 

Sun 

W. 

59  26  11 

3674 

61     3  26 

3669 

62  40  48 

3663 

64  18  17 

96S9 

Venus 

W. 

15  22  13 

3039 

17    0  28 

3631 

18  38  55 

3613 

20  17  32 

9607 

R^ulus 

£. 

24     1  31 

3B76 

22  17  20 

3875 

20  33    9 

3877 

18  49     1 

23» 

Spica 

E. 

78    2  15 

38A8 

76  17  33 

3849 

74  32  45 

3845 

72  47  61 

2841 

26 

Sun 

W. 

72  27  14 

3087 

74     5  19 

3683 

75  43  29 

3699 

77  21  45 

9696 

Venus 

W. 

28  32  51 

3677 

30  12  17 

3573 

31  51  51 

3568 

33  31  30 

2664 

Pollux 

W. 

27  39  48 

3407 

29  23  13 

3394 

31     6  56 

3884 

32  50  64 

2373 

Jupiter 

W. 

24  44  52 

3873 

26  29'  5 

9870 

28  13  23 

3866 

29  57  46 

2368 

SpU 

E. 

64     1  57 

3338 

62  16  31 

3839 

60  31     1 

3817 

58  45  27 

2314 

Antares 

E. 

109  48  10 

3316 

108    2  34 

3813 

106  16  54 

3809 

104  31     8 

3306 

27 

Sun 

W. 

85  34     9 

3610 

87  12  50 

3607 

88  51  35 

3605 

90  30  23 

9601 

Pollux 

W. 

41  33  53 

3336 

43  18  57 

3883 

45     4     8 

9398 

46  49  27 

2334 

Venus 

W. 

41  51     9 

9546 

43  31   19 

9543 

45  11  34 

3638 

46  51  54 

2535 

Jupiter 

W. 

38  40  46 

3349 

40  25  34 

3347 

42  10  25 

3346 

43  55  19 

2343 

Spica 

E. 

49  56  38 

3308 

48  10  43 

9301 

46  24  45 

3800 

44  38  45 

9998 

Ajitares 

E. 

95  41  IS 

2293 

93  55     5 

3991 

92    8  52 

3389 

90  22  36 

9386 

28 

Sun 

W. 

98  45    6 

3594 

100  24     9 

3698 

102    3  14 

9693 

103  42  20 

3S91 

Pollux 

W. 

55  37  24 

3307 

57  23  IS 

3305 

59     0     5 

9308 

60  55    0 

2801 

Venus 

W. 

55  14  28 

3034 

56  55     9 

3533 

58  35  52 

9630 

60  16  37 

2617 

Jupiter 

W. 

52  40  31 

383A 

54  25  40 

9334 

56  10  50 

3833 

57  56    3 

2331 

Saturn 

W. 

26     4  59 

3838 

27  50  25 

9830 

29  35  56 

9816 

31  21  33 

2313 

Spica 

E. 

35  48  22 

3396 

34    2  16 

3396 

32  16  11 

9997 

30  30    7 

2998 

Antares 

E. 

81  30  30 

£n8 

79  43  58 

2377 

77  57  25 

9376 

76  10  50 

2974 

29 

Sun 

W. 

111  58    5 

3d89 

113  37  15 

9600 

115  16  24 

9691 

116  55  31 

2501 

Pollux 

W. 

69  45    9 

3396 

71  31  14 

9396 

73  17  20 

9996 

75     3  26 

2396 

Venus 

W. 

68  40  55 

3513 

70  21  50 

3513 

72    2  45 

9613 

73  43  41 

2619 

Jupiter 

W. 

66  42  19 

3330 

68  27  35 

3331 

70  12  50 

3831 

71  58    5 

2381 

Saturn 

W. 

40  10  24 

3305 

41  56  16 

9304 

43  42    9 

9304 

45  28    2 

3304 

Regulus 

W. 

32  43  36 

3367 

34  29  55 

3386 

36  16  15 

2386 

38    3  36 

23B5 

Antares 

E. 

67  17  39 

3373 

65  31     0 

2273 

63  44  21 

9373 

61  57  42 

2974 

Mars 

E. 

117  35  58 

3839 

115  50  55 

3839 

114     5  52 

9339 

112  20  49 

3839 

30 

Pollux 

W. 

83  53  43 

3301 

85  39  41 

9303 

87  25  37 

9806 

89  11  29 

9808 

Venus 

W. 

82    8  14 

3516 

83  49    5 

9517 

85  29  54 

9690 

87  10  40 

2630 

Jupiter 

W. 

80  44    0 

3337 

82  29    6 

9840 

84  14    6 

9842 

85  59    4 

33U 

Saturn 

W. 

54  17  21 

3809 

56     3    8 

9810 

57  48  52 

2812 

59  34  34 

9816 

Regulus 

W. 

46  54  19 

2388 

48  40  36 

9390 

50  26  60 

2991 

52  13    2 

9994 

Antares 

E. 

53    4  50 

2381 

51  18  22 

2383 

49  31  57 

2385 

47  46  35 

9387 

Mars 

E. 

103  35  45 

2344 

101  50  49 

2345 

100    5  55 

2847 

98  21     4 

3348 

31 

Venus 

W. 

95  33  45 

2535 

97  14     9 

3639 

98  54  28 

2643 

100  34  41 

3648 

Jupiter 

w. 

94  42  55 

2863 

96  27  25 

2866 

98  11  49 

2371 

99  56    6 

9879 

Saturn 

w. 

68  22    3 

2331 

70    7  18 

2336 

71  52  27 

2339 

73  37  30 

9344 

Regulus 

w. 

61     3    6 

2809 

62  48  52 

2813 

64  34  33 

2317 

66  20    7 

9399 

Antares 

E. 

38  54  46 

3804 

37    8  52 

2308 

35  23    4 

2313 

33  37  23 

9316 

I  Mars 

E. 

89  37  42 

3864 

87  53  16 

2368 

86    8  55 

2373 

84  24  41 

9876 
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GREENWICH    MEAN 

TIME. 

n 

LUNAR  BISTANCES. 

24 

8tar*g  Name 

P.L. 

P.L. 

P.L. 

P.L, 

and 

Posltloii 

Midnigbt. 

of 

Diir. 

XVh. 

of 
DUL 

xvnih. 

of 
Dlff. 

XXlh. 

of 
Biff. 

Suw 

W. 

O       t        u 

69  58  31 

9S9S 

O        1          M 

54  35  14 

3689 

o      /       u 
66  13     6 

2666 

O        1          II 

57  49     4 

3680 

Saturn 

E. 

23  17  53 

3431 

31  34  48 

3439 

19  51  45 

2434 

18     8  45 

3431 

Regulus 

£. 

30  67  48 

3383 

29  13  49 

3880 

27  29  46 

3378 

25  45  40 

3376 

Spica 

E. 

84  69  55 

3973 

83  15  41 

3867 

81  31  19 

3864 

79  46  50 

3358 

85 

Sun 

W. 

65  55  52 

9854 

67  33  34 

3680 

69  11  31 

3645 

70  49  15 

3641 

Venus 

W. 

31  66  19 

3599 

33  35  16 

3888 

35  14  30 

3668 

36  53  33 

9588 

Begins 

E. 

17    5    0 

3385 

15  31   10 

3400 

13  37  35 

2415 

11  54  31 

3438 

Spica 

S. 

71    9  61 

9381 

69  17  46 

9888 

67  33  35 

3830 

65  47  19 

3396 

26 

Suw 

W. 

79    0    5 

3633 

80  38  30 

3690 

83  16  58 

3615 

83  55  32 

3618 

Venus 

W. 

35  11  15 

3M0 

36  51    6 

3656 

38  31     3 

2553 

40  11     3 

3548 

Pollux 

w. 

34  35    7 

3M4 

36  19  33 

3857 

38    4    9 

3850 

30  48  56 

3343 

Jupiter 

w. 

31  43  14 

SBOD 

33  36  46 

3857 

35  11  23 

3855 

36  56     3 

9854 

Si»ca 

E. 

56  59  48 

3819 

55  14    6 

3809 

53  38  20 

3807 

61  43  30 

9805 

Antares 

E. 

103  45  17 

3808 

100  59  33 

3801 

99  13  24 

9996 

97  37  29 

9995 

87 

Sun 

W. 

93    9  14 

9601 

93  48    8 

3609 

95  27    5 

9597 

97    6     4 

3506 

Pollux 

W. 

48  34  62 

3390 

50  SO  23 

3317 

62    5  58 

3313 

63  51  39 

3310 

Venus 

W. 

48  33  18 

3538 

60  12  45 

9580 

61  53  16 

3537 

53  33  61 

3535 

Jupiter 

W. 

45  40  16 

3341 

47  35  16 

3380 

49  10  19 

3337 

60  55  34 

9336 

Spica 

E. 

43  52  43 

2397 

41     6  39 

2397 

39  20  35 

3395 

37  34  38 

3396 

Antares 

E. 

88  36  16 

£84 

86  49  53 

•     3368 

85    3  28 

^81 

83  17     1 

2379 

38 

Sun 

W. 

105  31  38 

9891 

107    0  36 

3690 

108  30  45 

3589 

110  18  65 

3689 

, 

Pollux 

W. 

63  40  58 

3300 

64  26  58 

3396 

66  13    0 

9397 

67  59    4 

2396 

Venus 

w. 

61  67  26 

9517 

63  38  16 

3516 

65  19     7 

9515 

67    0    0 

3518 

Jupiter 

w. 

59  41   17 

3331 

61  36  31 

3331 

63  11  46 

9330 

64  57    8 

3399 

Saturn 

w. 

33    7  14 

3311 

34  53  68 

9809 

36  38  45 

9807 

38  34  34 

3307 

1 

Spica 

E. 

38  44    5 

9300 

36  58    6 

9804 

35  13  12 

9307 

33  36  33 

3313 

Antares 

E. 

74  34  13 

9374 

72  37  36 

9373 

70  50  57 

9374 

69    4  19 

2373 

29 

Sun 

W. 

118  34  38 

9598 

130  13  43 

9104 

121  53  46 

9596 

123  31  46 

3599 

Pollux 

W. 

76  49  33 

9396 

78  35  37 

9997 

80  31  41 

9396 

82     7  43 

3300 

Venus 

w. 

75  34  37 

3513 

77    5  33 

9513 

78  46  28 

9514 

80  27  22 

3515 

Jupiter 

w. 

73  43  19 

3333 

75  28  32 

9333 

77  13  44 

9335 

78  58  63 

3836 

Saturn 

w. 

47  13  57 

9304 

48  69  50 

9805 

60  45  43 

9307 

52  31  32 

3308 

Regains 

w. 

39  48  58 

9385 

41  35  30 

2385 

43  31  41 

9986 

45     8     1 

2387 

Antares 

E. 

60  11     5 

3375 

68  34  39 

9976 

56  37  54 

2377 

54  51  91 

9379 

Mars 

E. 

110  36  47 

9339 

108  50  45 

3339 

107    5  43 

9341 

105  SO  43 

9349 

30 

Pollux 

W. 

90  67  17 

9310 

93  43    3 

9313 

94  38  43 

9817 

96  14  17 

9891 

Venus 

W. 

88  51  35 

9598 

90  32    6 

3596 

93  13  43 

9539 

93  63  16 

9539 

Jupiter 

W. 

87  44    0 

3848 

89  38  50 

9850 

91   13  37 

9353 

93  58  19 

9367 

Saturn 

W. 

61  30  12 

9317 

63    5  47 

9390 

64  51  17 

3334 

66  36  42 

9336 

Regulus 

w. 

53  59  11 

3396 

55  45  16 

9999 

57  31  17 

9303 

69  17  14 

9305     ; 

Antares 

E. 

45  59  16 

3380 

44  13     1 

3998 

43  36  51 

9396 

40  40  46 

9300 

Mars 

E. 

96  36  15 

9351 

94  51  30 

9355 

93     6  50 

9367 

91  22  14 

3360 

31 

Venus 

W. 

103  14  48 

3558 

103  54  48 

3556 

105  34  43 

3563 

107  14  29 

.  3568 

Jupiter 

W. 

101  40  17 

3380 

103  34  30 

3386 

105     8  15 

3391 

106  53    2 

3398 

Saturn 

W. 

75  33  36 

3348 

77     7  15 

93M 

78  51  66 

3359 

80  36  29 

3366 

Regulus 

W. 

68     5  35 

3337 

69  60  65 

9333 

71  36     8 

2337 

73  21   14 

3344 

Antares 

E. 

31  51  47 

3893 

30    6  30 

3837 

38  31     0 

3333 

36  35  48 

2339 

Hilars 

E. 

82  40  31 

3383 

80  56  30 

2387 

79  12  36 

2393 

77  28  50 

3398 
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I. 


AT  GREENWICH  APPARENT  NOON. 

' 

1 

1 

1 

THE  SUN'S 

atdoml 
Tim. 
of  th. 
Semi- 

diUMtW 

puriDg 

th. 
M«U- 

in. 

Bqoatidnof 

Time, 

tobt 

siAtraeted 

from 

]Nff.for' 
Ihonr. 

Jtvarnu 
RlchtAMauion. 

Diff.for 
Iboar. 

Jpparent 
Declination. 

Dlff-for 

llkOIV. 

8«I- 
dtaMtar. 

added  to 

Appannt 

Timt, 

Fri. 
Sat. 
Sm. 

1 

2 
3 

b.     m.     ». 

4  38  18.61 
4  42  24.42 
4  46  30.60 

10.238 
10.249 
10.264 

N.22    7  4^5 
22  15  36.5 
22  23    0.4 

19.94 
18.98 
18.01 

15  48i24 
15  48.11 
15  47.98 

68.44 
68.49 
68.64 

m.     8. 

2  26.77 
2  17.54 
2    7.94 

ft. 

0.876 
0.391 
0.406 

Mon. 
Tues. 
Wed. 

4 
5 
6 

4  60  37.14 
4  54  44.02 
4  58  51.22 

10.278 
10.292 
10.805 

22  30     1.0 
22  36  38.0 
22  42  51.2 

17.08 
16.04 
15.06 

15  47.85 
15  47.73 
15  47.61 

68.69 
68.64 
68.68 

1  57.99 
1  47.70 
1  37.08 

0.421 
0.485 
0.448 

Thur. 

Fri. 

Sat 

7 
6 
9 

5    2  58.74 
5    7    6.56 
5  11  14.67 

10.818 
10.830 
10.841 

22  48  40.5 
22  54    5.9 
22  59    7.3 

14.06 
18.06 
12.05 

15  47.49 
15  47.88 
15  47.27 

68.72 
68.76 
68.80 

1  26.15 
1  14.92 
1     3.39 

0.461 
0.473 
0.485 

Sun. 
Mon. 
Tues. 

10 
11 
12 

5  15  23.04 
5  19  31.65 
5  23  40.48 

10.851 
10.861 
10.871 

23    3  44.5 
23    7  57.3 
23  11  45.6 

11.04 

10.02 

9.00 

15  47.17 

16  47.07 
15  46.98 

68.83 
68.86 
68.89 

0  51.61 
0  39.60 
0  27.37 

0.495 
04105 
0.514 

Wed. 
Thur. 
Fri. 

13 
14 

15 

5  27  49.51 
5  31  58.71 
5  36    8.06 

10.878 
10.384 
10.889 

23  15     9.4 
23  18     8.7 
23  20  43.3 

7.98 
6.96 
6.98 

16  46.90 
16  46.82 
16  46.74 

68.91 
68.93 
68.94 

0  14.93 
0    2.32 

0.522 
0.528 
0.534 

0  10.44 

Sat 
Sm. 
Men. 

16 

17 
18 

5  40  17.54 
5  44  27.10 
5  48  36.73 

10.894 
10.898 
10.400 

23  22  53.2 
23  24  38.3 
23  25  58.6 

4.90 
8.86 
2.88 

16  46.66 
15  46.59 
15  46.53 

68.95 
68.96 
68.97 

0  23.32 
0  36.28 
0  49.32 

0.588 
0.542 
0.544 

Tues. 
Wed. 
Thur. 

19 
20 
21 

5  52  46.41 

5  56  56.11 

6  1     5.79 

10.400 
10.899 
10.898 

23  26  54.0 
23  27  24.6 
23  27  30.3 

1.79 
0.76 
0.28 

18  46.47 
15  46.42 
15  46.37 

68.97 
68.97 
68.97 

1     2.40 
1  15.50 
1  28.58 

0.546 
0.546 
0.545 

Fri. 
Sat 
Sun. 

22 
23 
24 

6    5  15.42 
6    9  24.98 
6  13  34.45 

10.896 
10.894 
10.890 

23  27  11.2 
23  26  27.2 
23  25  18.5 

1.82 
2.35 
8.88 

15  46.23 
15  46.29 
15  46.26 

68.96 
68.96 
68.96 

1  41.62 

1  54.59 

2  7.47 

0.548 
0.589 
0.584 

Mon. 
Tues. 
Wed. 

25 
26 

27 

6  17  43.80 
6  21  52.99 
6  26    2.00 

10.885 
10.879 
10.870 

23  23  45.1 
23  21  47.0 
23  19  24.3 

4.40 
6.48 
6.46 

15  46.24 
15  46.22 
15  46.20 

68.95 
68.93 
68.90 

2  20.22 
2  32.81 
2  45.24 

0.528 
0.521 
0.514 

Thur. 

Fri. 

Sat 

28 
29 
30 

6  30  10.82  I0.S62 
6  34  19.44  10.S5S 
6  38  27.83  10.S4S 

1 

23  16  37.2 
23  13  25.7 
23     9  49.7 

7.47 
8.49 
9.60 

15  46.18 
15  46.17 
15  46.16 

68.87 
68.84 
68.81 

2  57.47 

3  9.49 
3  21.29 

0.506 
0.496 
0.486 

Sun. 

31 

6  42  35.96,  10.832 

1 

N.23    5  49.4 

10.S1 

15  46.15 

68.78 

3  32.84 

0.475 

N 

on.  — llns  Tim.  Qftlw  aanHbui 

■tarpMBingmajlwfc 

niidtri 

nbtnettag  Oils  torn  th. 

SMflimlTtee. 
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AT  GREENWICH  MEAN 

NOON. 

i 

1 

THE  SUN'S 

Sqnationor 

Time, 

to  be 

added  to 

Dlff.ft»r 
Ihoor. 

Sklenal 
Time. 

subtracted 
jTotn 
Mem 
IVm. 

Jpparmi 
BfgfatiweMiDii. 

1>Ur.fixr 
Iboar. 

Apparent 

MIL  for 
Iboar. 

1  Fri. 
,Sat. 

1 
2 
3 

h.      «.     i. 

4  38  19.03 
4  ^  24.81 
4  46  30.96 

8. 

10.238 
10.249 
10.264 

N.22    7  50.3 
22  15  37.2 
22  23     1.0 

19.94 
18.98 
18.01 

"sj  26.76 

2  17.53 

3  7.94 

8. 

0.378 
0.891 
0.406 

h.      m.     0. 

4  40  45.79 
4  44  42.34 
4  48  36.90 

Tues. 
Wed. 

4 
5 
6 

4  50  37.48 
4  54  44.33 
4  58  51.50 

10.278 
10.292 
10.805 

22  30     1.5 
22  36  38.4 
22  42  51.5 

17.03 
16.04 
15.06 

1  67.98 
1  47.69 
1  87.07 

0.421 
0.435 
0.448 

4  52  85.46 

4  56  32.02 

5  0  28.57 

Thur. 

Fri. 

Sat 

7 
8 
9 

5    2  58.99 
5    7    6.78 
5  11  14.86 

10.818 
10.830 
10.841 

22  48  40.8 
22  54    6.2 
22  59    7.5 

14.06 
13.06 
12.06 

1  36.14 
1  14.91 
1    3.39 

0.461 
0.478 
0.485 

5    4  25.13 
5    8  21.69 
5  12  18.25 

Sm. 
Moo. 
Tues. 

10 
11 
12 

5  15  23.20 

.    5  19  31.77 

5  23  40.56 

10.851 
10.361 
10.370 

23    3  44.6 
23    7  57.3 
23  11  45.6 

11.04 

10.02 

9.00 

0  51.61 
0  39.60 
0  27.37 

0.495 
0.505 
0.614 

5  16  14  81 
5  20  11.37 
5  24    7.98 

Wed. 
Thur. 
Fri. 

13 
14 
15 

5  27  49.55 
5  31  58.72 
5  36    8.04 

10.878 
10.384 
10.889 

23  15    9.4 
23  18    8.7 
23  20  43.3 

7.98 
6.96 
5.93 

0  14.93 
0    2.32 

0.522 
0.528 
0.534 

5  28    4.48 
5  32     1.04  1 
5  35  57.60  1 

Sat 
Swn. 
Mon. 

16 

17 
18 

5  40  17.48 
5  44  27.00 
5  48  36.59 

10.394 
10.898 
10.400 

23  22  53.2 
23  24  38.3 
23  25  58.6 

4.90 
8.86 
2.83 

0  23.32 
0  36.28 
0  49.31 

0.538 
0.642 
0.544 

5  89  54.16  ' 
5  43  50.72  i 
5  47  47.28 

Tues. 
Wed. 
Thur. 

19 
20 
21 

5  52  46.23 

5  56  55.89 

6  1     5.53 

10.400 
10.399 
10.398 

23  26  54.0 
23  27  24.6 
23  27  30.3 

1.79 
0.76 
0.28 

1    2.39 
1  15.49 
1  28.57 

0.546 
0.546 
0.545 

5  51  43.84  ; 
5  55  40.40  , 
5  59  36.96 

Fri. 

Sat 

;  Sm. 

22 
23 
24 

6     5  15.12 
6    9  24.64 
6  13  34.08 

10.896 
10.894 
10.390 

23  27  11.2 
23  26  27.3 
23  25  18.6 

1.82 
2.85 
8.88 

1  41.61 

1  54.57 

2  7.45 

0.543 
0.539 
0.534 

6    3  33.51  ; 
6    7  30.07 
6  11  26.63 

:  Mon. 

1  Tues. 

Wed. 

25 
26 
27 

6  17  43.39 
6  21  52.54 
6  26     1.52 

10.885 
10.878 
10.870 

23  23  45.2 
23  21  47.2 
23  19  24.6 

4.40 
5.43 
6.45 

2  20.20 
2  32.79 
2  45.22 

0.528 
0.621 
0.514 

6  15  23.19 
6  19  19.75 
6  23  16.30 

!  Thur. 
!  Fri. 

{  Sat 

28 
29 
30 

6  30  10.31 
6  34  18.89 
6  38  27.25 

10.862 
10.853 
10.843 

23  16  37.6 
23  13  26.1 
23    9  50.2 

7.47 
8.49 
9.50 

2  57.45 

3  9.47 
8  31.37 

0.606 
0.496 
0.486 

6  27  12.86 
6  31    9.42 
6  85    5.98 

Sun. 

31 

6  42  35.35 

10.882 

N.23    5  50.0 

10.51 

3  32.82 

0.475 

6  39    3.53 

1 

H 

■a  Noon  nny  Im  nan 

nMdthei 

BUM  M  thftt  tat  Appwent 

Noon. 
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III. 


AT  GREENWICH  MEAN  NOON. 

i 

1 

THE  SUN'S 

1 

1 
1 

Ix)gaiithin 

of  the 

Rwliiu  Vector 

of  the 

Earth. 

DUtfor 
Ihour. 

Men  Time 

of 
SUenelOh. 

IVw  LONOimSB. 

NKfor 
Ihoor. 

1 

i 

LA'lTl'UUB. 

! 

I 

i' 

153 

71    8  55.5 

8  21.4 

143.58 

—6.17 

0.0062577 

24.6 

h.     m.      e. 

19  16    4.30 

2 

154 

72    6  20.7 

5  46.4 

143.63 

0.15 

.0063163 

24.0 

19  12    8.39 

3 

155 

73    3  44.9 

3  10.4 

148.49 

0.10 

.0063736 

2S.5 

19    8  12.48 

4 

156 

74    1    8.2 

0  33.5 

143.46 

—0.02 

.0064296 

23.0 

19    4  16.57 

5 

157 

74  58  30.6 

57  55.8 

148.42 

+0.08 

.0064843 

22.6 

19    0  20.66 

6 

158 

75  55  52.3 

55  17.3 

148.89 

0.21 

.0065378 

22.0 

18  56  24.75 

7 

159 

76  53  13.3 

52  38.1 

I4S.8« 

0.33 

.0065899 

21.4 

18  52  28.83 

8 

160 

77  50  33.8 

49  58.4 

148.84 

0.46 

.0066406 

20.8 

18  48  32.92 

9 

161 

78  47  63.7 

47  18.1 

148.88 

0.58 

.0066898 

20.1 

18  44  37.01 

10 

162 

79  45  13.2 

44  37.5 

14S4K> 

0.71 

.0067373 

19.8 

18  40  41.10 

11 

163 

80  42  32.3 

41  56.4 

148.88 

0.80 

.0067829 

18.6 

18  36  45.19 

12 

164 

81  39  50.9 

39  14.8 

148.86 

0.88 

.0068266 

17.7 

18  32  49.37 

13 

165 

82  37    9.1 

36  32.8 

148.26 

0.93 

.0068683 

16.9 

18  28  53.36 

14 

166 

83  34  26.9 

33  50.4 

148.24 

0.93 

.0069078 

16.0 

18  24  57.45  i 

15 

167 

84  31  44.4 

31    7.7 

148.88 

0.92 

.0069450 

16.0 

18  21     1.54 

16 

168 

85  29     1.6 

28  24.7 

148.22 

0.89 

.0069796 

1S.9 

18  17    5.62 

17 

169 

86  26  18.5 

25  41.4 

143.20 

0.82 

.0070116 

12.8 

18  IS    9.70 

18 

170 

87  23  35.0 

22  57.7 

148.18 

0.73 

.0070411 

11.7 

18    9  ia79  1 

19 

171 

88  20  51.0 

20  13.5 

148.16 

0.61 

.0070680 

10.7 

18    5  17.88  i 

20 

172 

89  18    6.6 

17  29.0 

148.14 

0.48 

.0070924 

9.6 

18     1  21.97  1 

21 

173 

90  15  21.7 

14  43.9 

148.11 

0.35 

.0071143 

8.6 

17  57  26.06 

22 

174 

91  12  36.3 

11  58.3 

148.09 

0.21 

.0071336 

7.6 

17  53  30.14 

23 

175 

92    9  50.3 

9  12.1 

148.07 

-M).08 

.0071503 

6.6 

17  49  34.33 

24 

176 

93    7    3.8 

6  25.4 

148.06 

—0.05 

.0071647 

6.6 

17  45  38.32  { 

25 

177 

94    4  16.8 

8  38.3 

148.03 

0.15 

.0071769 

4.6 

17  41  42.41 

26 

178 

95     1  29.4 

0  50.7 

148.01 

0.21 

.0071869 

8.7 

17  37  46.50 

27 

179 

95  58  41.5 

58    2.6 

142.99 

0.26 

.0071949 

2.9 

17  33  50.58 

28 

180 

96  55  53.1 

55  14.0 

148.97 

0.27 

.0072010 

2.2 

17  29  54.67 

29 

181 

97  53    4.4 

52  25.1 

142.96 

0.26 

.0072053 

1.6 

17  25  58.76 

30 

182 

98  50  15.4 

49  35.9 

142.96 

0.21 

.0072080 

0.8 

17  22    2J85 

81 

183 

99  47  26.2 

46  46.5 

142.94 

—0.14 

0.0072091 

0.1 

17  18    6.94 

Bon.— >.«an«p 

«D4itotlMlnH 

•VdiMix. 

r«lw<tato,>.>t 

o  the  mM»  oqain 

raofJan 

.04. 
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GREENWICH 

MEAN  TIME. 

4 

THE 

MOON'S 

i 

1   § 

s 

i  ^ 

SEUIDIAHETBR. 

HORIZONTAI 

PARALLAX 

HERIBIAN  PASSAGE. 

—      „l 

% 
1 

Noon. 

AQB. 

Midnight 

Noon. 

DlfLibr 
Ibonr. 

Midnight. 

58  32.5 

Diff.for 
Ihoor. 

j  Diff.  for 

11  hour. 

1 

1 

16    2.2 

15  58.9 

58  44.8 

-0.95 

-1.10 

h.     m. 

10  17.5 

m. 
2.84 

d. 

11.7 

2 

15  55.1 

15  50.8 

58  18.5 

1.23 

58    3.0 

1.85 

11  14.8 

2.42 

12.7 

3 

15  46i2 

15  41.4 

57  46.1 

1.46 

57  28.2 

1.68 

12  13.2 

2.48 

13.7 

4 

15  36.2 

15  31.0 

57    9.4 

1.69 

56  50.1 

1.62 

13  10.6 

2.85 

14.7 

5 

15  25.7 

15  20.5 

56  30.7 

1.61 

56  11.5 

1.58 

14    5.3 

2.21 

15.7 

6 

15  15.4 

15  10.5 

55  52.8 

1.62 

55  35.0 

1.44 

14  56.3 

2.04 

16.7 

1    ' 

15    6.0 

15     1.9 

55  18.3 

1.83 

55    2Sl 

1.20 

15  43.3 

1.89 

17.7 

8 

14  58.2 

14  55.1 

54  49.7 

1.04 

54  38.3 

0.86 

16  26.9 

1.76 

18.7 

9 

14  52.6 

14  50.7 

54  29.0 

0.67 

54  22.1 

0.48 

17    8.1 

1.68 

19.7 

10 

14  49.4 

14  48.9 

54  17.5 

-0.27 

54  15.5 

-0.06 

17  47.9 

1.65 

20.7 

'  11 

14  49.1 

14  49.9 

54  16.1 

+0.16 

54  19.3 

+0.87 

18  27.5 

1.66 

21.7 

12 

14  51.5 

14  53.7 

54  25.0 

0.58 

54  33.2 

0.78 

19    8.0 

1.72 

22.7 

13 

14  56.6 

15    0.1 

54  43.8 

0.98 

54  56.7 

1.16 

19  50.6 

1.83 

23.7 

14 

15     4.2 

15    8.7 

55  11.6 

1.82 

55  28.4 

1.47 

20  36.3 

1.98 

24.7 

15 

15  13.8 

15  19.1 

55  46.8 

1.59 

56    6.5 

1.68 

21  25.9 

2.16 

25.7 

,  16 

15  24.7 

15  30.4 

56  27.0 

1.74 

56  48.1 

1.77 

22  19.9 

2.83 

26.7 

17 

15  36.2 

15  42.0 

57     9.4 

1.77 

57  30.5 

1.78 

23  17.6 

2.46 

fJ7.7 

1  18 

15  47.5 

15  52.8 

57  50.8 

1.65 

58  10.1 

1.56 

6 

28.7 

19 

15  57.7 

16     2.1 

58  28.1 

1.48 

58  44.2 

1.27 

0  17.3 

2.61 

0.3 

20 

16     5.9 

16     9.2 

58  58.4 

1.09 

59  10.4 

0.90 

1  16.9 

2.46 

1.3 

|2I 

16  11.8 

16  13.8 

59  20.1 

0.71 

59  27.5 

0.61 

2  14.3 

2.33 

2.3 

22 

16  155 

16  15.9 

59  32.4 

+0.82 

59  35.1 

+0.14 

3    8.7 

2.20 

3.3 

.23 

16  16.1 

16  15.7 

59  35.7 

-0.04 

59  34.2 

-0.20 

4    0.2 

2.10 

4.3 

24 

16  14.8 

16  13.4 

59  30.9 

0414 

59  26.1 

0.47 

4  49.7 

2.03 

5.3 

25 

16  11.7 

16     9.7 

59  19.7 

0.58 

59  12.2 

0.68 

5  38.3 

2.02 

6.3 

26 

16    7.3 

16     4.7 

59     3.5 

0.76 

58  53.9 

0.83 

6  27.3 

2.07 

7.3 

1  27 

16     1.8 

15  58.8 

58  43.5 

0.90 

58  32.2 

0.97 

7  17.8 

2.15 

8.3 

28 

15  55.5 

15  52.1 

58  20.3 

1.02 

58    7.8 

1.07 

8  10.7 

2.25 

9.3 

29 

15  48.5 

15  44.8 

57  54.6 

1.12 

57  40.8 

1.17 

9    6.2 

2.85 

10.3 

30 

15  40.9 

15  36.9 

57  26.6 

1.20 

57  11.9 

1.24 

10    3.0 

2.89 

11.3 

31 

15  32.8 

15  28.6 

56  56.8 

-1.27 

56  41.4 

-1.29 

11     0.1 

2.35 

12.3 

1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

lUc^t  AKMiialxm. 

Diir. 
for  1  m. 

Wff. 
forlm. 

Ocmr. 

Bigfa«iUe«iiri<«. 

Dur. 

forlm. 

forlm.! 

FRIDAY 

1. 

SUNDAY  3. 

h.    m.    s. 

s. 

O        1        11 

k 

h.    m.   •. 

8. 

o      i      u 

H 

0 

14  35  15.35 

S.S781 

S.30  30  39.3 

10.406 

0 

16  33  13.99 

3.6045 

S.36     3  55.1 

3.176 

1 

14  37  38.06 

3.3833 

30  40  49.8 

10.977 

1 

16  35  44.36 

34046 

26     7    0.7 

3411 

3 

14  40     1.13 

3.3665 

30  51     3.6 

10.149 

3 

16  38  14.54 

34046 

36    9  56.4 

3.846 

3 

14  42  34.45 

3.8007 

31     1     7.6 

10.019 

3 

16  40  44.81 

34044 

36  13  43.3 

S.680 

4 

14  44  48.03 

3.3949 

31  11     4.7 

9.866 

4 

16  43  15.07 

S404I 

86  15  18.0 

2414 

5 

14  47  11.84 

3.3990 

31  30  54.1 

9.766 

6 

16  45  45.31 

34087 

26  17  43.9 

3449 

6 

14  49  35.90 

3.4030 

31  30  35.6 

9.681 

6 

16  48  15.53 

34083 

26  19  69.9 

3.184 

7 

14  52    0.30 

3.4070 

31  40    8.8 

9467 

7 

16  60  45.70 

34036 

36  33    6.0 

3419 

8 

14  54  34.74 

3.4110 

31  49  33.9 

9461 

8 

16  53  15.83 

34018 

26  34    3.3 

1463 

9 

14  56  49.52 

3.4100 

31  68  60.8 

9.313 

9 

16  55  45.91 

34008 

26  35  48.4 

1488 

10 

14  59  14.54 

3.4180 

33    7  59.4 

94)74 

10 

16  68  15.93 

34907 

26  27  24.8 

14SS 

11 

15     1  39.79 

3.4327 

23  16  69.7 

8.9M 

11 

17    0  45.88 

34966 

26  28  51.3 

1469 

13 

15    4    5.36 

3.4364 

33  35  61.5 

8.798 

13 

17    3  15.76 

34978 

26  30    7.9 

1.194  ! 

13 

15    6  30.96 

3.4301 

33  34  34.9 

8.659 

13 

17    5  45.56 

34968 

26  31  14.6 

1480  . 

14 

15    8  56.87 

3U337 

33  43     9.7 

6.610 

14 

17    8  15.26 

34943 

26  32  11.5 

0466 

15 

15  11  23.00 

3.4373 

33  61  36.0 

8.366 

16 

17  10  44.86 

34996 

26  32  68.6 

o.7w; 

16 

15  13  49.35 

3.4406 

33  69  63.6 

8.331 

16 

17  13  14.36 

3.4907 

26  33  35.8 

0.609 

17 

15  16  15.91 

3.4443 

33    8    3.5 

8.076 

17 

17  15  43.75 

84887 

26  34    3.2 

0476 

18 

15  18  43.67 

3.4476 

33  16    2.6 

7.998 

18 

17  18  13.01 

34806 

26  34  20.9 

0418 

19 

15  31     9.63 

3.4009 

33  33  53.9 

7.780 

19 

17  20  42.14 

34844 

86  34  28.8 

0461 

30 

15  33  36.78 

3.4541 

33  31  36.3 

7.631 

30 

17  23  11.14 

3.4»1 

86  34  37.0 

0.1U 

31 

15  36    4.13 

3^78 

33  39    9.6 

7481 

31 

17  25  39.99 

34796 

86  34  15.6 

0473 

33 

15  38  31.66 

3.40M 

33  46  33.9 

IMO 

S3 

17  28    8.69 

34770 

26  33  64.4 

0438 

33 

15  30  59.38 
SAT 

3.4634 

'VRm 

S.33  63  49.3 
lY  2. 

7.179 

S3 

17  30  37.23 
MC 

34748 

NDA^ 

8.86  33  33.7 
4. 

0408 

0 

16  33  37.37 

3.4663 

S.24    0  65.4 

7.096 

0 

17  33    6.61 

34716 

S.86  33  43.3 

0.738 

1 

15  35  65.33 

3.4601 

34    7  63.4 

6.873 

1 

17  35  33.81 

34686 

86  31  63.4 

0413 

3 

15  38  33.56 

3.4718 

34  14  40.1 

6.717 

i3 

17  38     1.83 

S.4654 

86  30  53.9 

1470 

3 

15  40  51.95 

3.4744 

34  31  18.6 

6.609 

3 

17  40  29.66 

34099 

36  39  44.9 

1438 

4 

15  43  30.49 

3.4709 

34  37  47.6 

6407 

4 

17  42  67.30 

34668 

26  88  36.5 

1485 

6 

15  45  49.18 

3.4793 

34  34    7.4 

6.361 

6 

17  46  24.73 

34664 

86  36  58.6 

1443  ' 

6 

16  48  18.01 

3.4616 

34  40  17.7 

64)94 

6 

17  47  51.95 

3.4619 

86  85  31.4 

1498 

7 

15  50  46.98 

3.4639 

34  46  18.6 

6.986 

7 

17  60  18.96 

34483 

36  23  34.9 

146S 

8 

15  53  16.08 

3.4861 

34  63  10.0 

6.777 

8 

17  52  45.75 

34446 

86  81  39.1 

8497 

9 

15  55  45.31 

SU86] 

34  67  61.8 

6.617 

9 

17  65  12.31 

34407 

86  19  34.0 

8.101 

10 

15  58  14.65 

3.4900 

35    3  24.1 

6.467 

10 

17  67  38.64 

34367 

26  17  19.8 

8414 

11 

16    0  44.U 

3.4918 

35    8  46.8 

6.997 

11 

18    0    4.72 

34337 

26  14  66.4 

8466 

13 

16    3  13.67 

3.4986 

35  13  69.8 

6.136 

13 

18    2  30.66 

3.4366 

26  12  23.9 

84n 

13 

16    5  43.33 

3.4961 

25  19    3.1 

4.9T6 

13 

18    4  66.14 

34343 

26    9  42.3 

8.767 

14 

16    8  13.08 

3.4966 

35  S3  66.8 

4.814 

14 

18    7  21.46 

84196 

26    6  51.8 

8416 

15 

16  10  43.91 

3.4978 

36  38  40.8 

4.663 

15 

16    9  46.62 

34164 

86    3  63.3 

8466 

16 

16  13  13.83 

34990 

36  33  15.0 

4.489 

16 

18  12  11.31 

34106 

86    0  44.0 

8413 

17 

16  15  43.80 

3.6003 

26  37  39.4 

4.336 

17 

18  14  36.82 

84009 

86  67  86.8 

3460 

18 

16  18  13.84 

3JS01S 

35  41  54.0 

4.163 

18 

18  17    0.05 

34014 

85  64    0.9 

3404 

19 

16  30  43.94 

3.6030 

35  46  68.8 

84)96 

19 

18  19  23.90 

34900 

85  60  86.3 

3440 

30 

16  33  13.08 

3.6097 

36  49  63.8 

3.834 

30 

18  21  47.64 

34917 

86  46  43.0 

3.7tiB 

31 

16  35  43.26 

3.6033 

35  63  38.9 

3.670 

31 

18  34  10.99 

84867 

86  42  61.1 

3486 

33 

16  38  13.48 

3.6088 

35  57  14.3 

3.606 

23 

18  26  34.04 

34816 

25  38  60.7 

44T7 

33 

16  30  43.73 

3.6043 

36    0  39.6 

3JS41 

33 

18  28  66.79 

84766 

26  34  41.8 

4418 

34 

16  33  13.99 

3.6046 

S.36    3  55.1 

8.176 

34 

18  31  19.23 

34713 

S.25  30  24.6 

4467 
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GEEENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMMtoa. 

Dur. 

Ibrlm. 

DIff. 
forlm. 

Hoar. 

mghtAMenrfon. 

Diff. 
forlm. 

Diff. 
forlm. 

TU 

ESDA 

Y  5. 

THURSDAY  7. 

h.   m.   fl. 

8. 

0        f         N 

« 

h.    m.    8. 

s. 

O        1        u 

*/ 

0 

18  31  19.88 

SJTIS 

S.86  30  84.6 

4.367 

0 

80  18  17.66 

33609 

S.19  48  44.1 

6.664 

1      1 

18  33  41.34 

9J6aO 

85  85  69.0 

4.486 

1 

80  SO  88.39 

33743 

19  33     1.8 

9.749 

9 

18  36    3.14 

3,3008 

85  81  85.1 

4.683 

3 

80  33  36.56 

33663 

19  23  14.7 

9.825 

3 

18  38  84.61 

S46fiB 

85  16  43.0 

4.760 

3 

30  24  30.47 

33622 

19  13  22.8 

9.901 

4 

18  40  45.76 

OJMI 

85  n  68.8 

4.804 

4 

30  36  34.03 

33963 

19     3  26.2 

9.963 

6 

18  43    6.67 

3.3441 

86    6  64.5 

64)68 

5 

80  28  37.33 

336M 

18  53  25.0 

10356 

6 

18  45  87.05 

3.1886 

85     1  48.8 

5.170 

6 

80  30  40.08 

33446 

18  43  19.3 

10.183 

7 

18  47  47.19 

fLUad 

84  56  34.0 

5.803 

7 

80  38  43.58 

33866 

18  33     9.0 

10.307 

8 

18  50    6.99 

SJ971 

84  51  11.9 

5.433 

8 

80  34  44.74 

33831 

18  88  54.3 

10.380 

1    9 

18  68  36.44 

f^MI 

84  45  48.0 

5.563 

9 

30  36  46.56 

33374 

18  13  35.3 

10352 

'■  10 

18  54  45.56 

S.S156 

84  40    4.3 

54»1 

10 

30  38  48.03 

3.0317 

18    3  12.0 

10.423 

i  11 

18  67    4.30 

&aO06 

84  34  19.0 

5.818 

11 

SO  40  49.16 

33161 

17  51  44.4 

13 

18  69  38.70 

8.8037 

84  88  86.1 

5.944 

18 

80  48  49.96 

3.0105 

17  41  12.7 

10363 

1  13 

19     1  40.74 

3.3877 

84  88  85.7 

64168 

13 

20  44  50.43 

33060 

17  30  36.9 

10.630 

i  1^ 

19    3  58.48 

3.3917 

84  16  17.8 

6.183 

14 

SO  46  50.66 

13905 

17  19  57.1 

10.606 

15 

19    6  15.74 

3.3897 

84  10    8.6 

64114 

16 

80  48  60.36 

13940 

17    9  13.3 

10.763 

16 

19    8  38.70 

3.3786 

84     3  40.1 

6.435 

16 

80  50  49.84 

1.9666 

16  68  25.6 

10327 

1  17 

19  10  49.89 

3.3735 

83  57  10.4 

6.565 

17 

80  53  48.99 

13833 

16  47  34.0 

10391 

i  Id 

19 

19  13    5.59 

33874 

S3  60  33.6 

6.074 

18 

80  54  47.83 

13779 

16  36  38.7 

10.954 

19  15  81.38 

3.3613 

83  43  49.5 

6.783 

19 

80  56  46.35 

1.8727 

16  25  39.6 

11315 

SO 

19  17  36.86 

3.3660 

83  36  58.5 

6.906 

80 

30  68  44.56 

13676 

16  14  36.9 

11.075 

1  81 

19  19  61.97 

8.3486 

83  30    0.6 

^jon 

81 

81     0  43.46 

13634 

16     3  30.6 

11.135 

83 

19  88    6.71 

3.3436 

83  88  65.7 

7.186 

88 

31    3  40.05 

1.9578 

16  62  80.7 

11.194 

83 

19  84  81.08 
WED 

3.S88S 

NESD 

S.83  15  44.1 
AY    6. 

7349 

83 

31    4  37.34 
FI 

1.8638 

iroAY 

S.15  41     7.3 

8. 

11393 

0 

10  86  85.07 

3.3801 

S.83    8  85.81 

7361 

0 

31     6  34.33 

13474 

S.15  89  60.6 

11306 

1 

19  28  48.68 

S.33SB 

83     1     0.8 

7.471 

1 

81     8  31.03 

13135 

15  18  30.4 

11363 

S 

19  31     1.92 

3.3176 

88  53  89.3 

7380 

8 

31  10  37.43 

13876 

16    7    6.9 

11.416 

3 

19  33  14.78 

3.3113 

88  46  51.3 

7387 

3 

31  18  83.64 

13836 

14  55  40.8 

11.472 

4 

19  35  37.86 

3.3048 

88  38    6.8 

7.788 

4 

31  14  19.37 

1.9961 

14  44  10.3 

11.934 

5 

19  37  39.36 

3.1085 

88  30  16.0 

7386 

6 

31  16  14.91 

1.9334 

14  38  37.3 

11376 

6 

19  39  51.08 

3.1931 

88  88  19.0 

84)03 

6 

31  18  10.18 

1.9186 

14  81     1.3 

11.627 

7 

19  48    8.48 

3.1866 

88  14  15.8 

8.104 

7 

31  80    5.18 

1.9148 

14    0  32.0 

113n 

8 

10  44  13.38 

3.1796 

88    6    6.5 

8305 

8 

31  81  69.90 

1.9096 

13  57  39.9 

11.736 

9 

19  46  83.96 

3.1783 

81  67  61.1 

8306 

9 

31  33  54.36 

1.9064 

13  45  54.9 

11.774 

10 

19  48  34.17 

3.1668 

81  49  89.8 

8.406 

10 

81  85  48.55 

13010 

13  34     7.0 

11331 

11 

19  50  43.99 

3.1606 

81  41     8.6 

8303 

11 

81  87  42.48 

139ff7 

13  38  16.3 

11.967 

18 

19  58  53.44 

3.1543 

81  33  89.4 

8300 

18 

81  39  36.15 

13036 

13  10  22.9 

11313 

13 

19  55    8.61 

3.1460 

81  83  60.6 

6305 

13 

31  31  89.57 

13688 

12  68  S6.8 

11.957 

14 

19  57  11.80 

3.UI7 

81  15    6.0 

8.789 

14 

81  S3  83.74 

13843 

18  46  28.0 

12.001 

15 

19  69  19.58 

3.1366 

81     6  15.9 

8383 

15 

81  35  15.67 

13603 

13  34  36.6 

134M5 

16 

80     1  87.46 

3.1308 

SO  67  20.3 

8.974 

16 

81  37    8.36 

13763 

13  38  82.6 

12.0ef7 

17 

80    3  35.03 

3.1331 

80  48  19.0 

9364 

17 

81  39    0.81 

13739 

13  10  16.1 

13.128 

18 

80    5  48.83 

3.1168 

80  39  18.6 

9.163 

18 

81  40  53.03 

13664 

11  58    7.3 

12.166 

19 

80    7  49.05 

3.1107 

80  30    0.7 

9341 

19 

31  43  45.08 

13646 

11  45  65.9 

13307 

80 

80    0  65.61 

3.1046 

80  SO  43.6 

9336 

SO 

81  44  36.78 

13608 

11  33  43.3 

12316 

31 

80  18     1.60 

34)664 

80  11  81.3 

9.414 

81 

81  46  38.38 

13573 

11  81  86.4 

13384 

88 

80  14     7.38 

341833 

80     1  63.9 

9.480 

83 

81  48  19.65 

13687 

11     9    8.8 

12331 

83 

SO  16  18.67 

34)803 

19  68  81.5 

9363 

33 

31  60  10.76 

13903 

10  56  47.9 

13357 

84 

80  18  17.66 

34)603 

S.19  48  44.1 

9.684 

34 

31  68     1.67 

1.8467 

S.IO  44  85.4 

12392 

13 
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VII. 


GREENWICH  MEAN  TIME, 

THK  MOON'S  RIGHT  ASCENSION  AND  DBCUNATION. 

Hoar. 

Bight  AMeiiilo&. 

Dlff. 
forlm. 

Diff. 
forlm. 

Elour. 

Bight  Aaoanrion. 

forlm. 

XMlt 
forlm. 

SATURDAY  9. 

MONDAY 

11. 

h.    m.    B. 

s. 

O        (         II 

II 

h.    m.    8. 

8. 

0      1      n     1 

II 

0 

21  62    1.67 

1.8467 

S.IO  44  25.4 

13,392 

0 

23  18    3.31 

W667  S.  0  22  26.61 

13366 

1 

21  63  52.37 

13433 

10  32    0.8 

13,437 

1 

23  19  49.26 

1.7666 

S.  0    9  10.7 

13.367 

2 

21  65  42.87 

1.8400 

10  19  34.2 

13,461 

2 

23  21  35.21 

1.7660 

N.  0    4    6.4 

13369 

3 

21  57  33.17 

1.8M7 

10    7    6.5 

13.494 

3 

23  23  21.18 

1.7663 

0  17  21.6 

13370 

4 

21  69  23.28 

1.8386 

9  64  34.9 

12.636 

4 

23  25    7.17 

1.7666 

0  30  37.8 

13370 

5 

22     1  13.20 

1.8305 

9  42    2.3 

13.566 

5 

23  26  53.18 

1.7670 

0  43  64.0 

13370 

6 

22    3    2.94 

1.8776 

9  29  27.9 

13.689 

6 

23  28  39.21 

1.7675 

0  67  10.2 

13369 

7 

22    4  62.50 

1.8S46 

0  16  51.6 

13.630 

7 

23  30  26.28 

1.7681 

1  10  26.4 

13.308 

8 

22    6  41.89 

1.8317 

9    4  13.5 

13A19 

8 

23  32  11.38 

1.7687 

I  23  42.4 

13366 

9 

22    8  31.10 

1.8188 

8  61  33.7 

lOJOTJ 

0 

23  33  57.52 

1.7604 

1  36  58.3 

U36S 

10 

22  10  20.15 

1.8161 

8  38  52.2 

12.TO5 

10 

23  35  43.71 

1.7703 

1  50  14.0 

13369 

n 

22  12    9.04 

1.8135 

8  26    9.1 

13.733 

11 

23  37  29.94 

1.7710 

2    3  29.4 

13355 

13 

22  13  67.77 

1.8109 

8  13  24.3 

13.759 

12 

23  39  16.23 

LTWO 

2  16  44.6 

13351 

13 

22  15  46.34 

1.8083 

8    0  38.0 

13.785 

13 

23  41    2.58 

1.7730 

2  29  59.5 

U346 

U 

22  17  34.77 

1.8050 

7  47  60.1 

13,610 

14 

23  42  48.99 

1.7741 

2  43  14.1 

13340  ; 

15 

22  19  23.05 

1.8035 

7  35    0.8 

13.8U 

15 

23  44  35.47 

1.7753 

2  56  28.3 

13333  j 

16 

22  21  11.19 

1.8013 

7  22  10.0 

13.696 

16 

23  46  22.02 

1.7765 

3    9  42.0 

13335 

17 

22  22  69.19 

1.7980 

7    9  17.8 

13.681 

17 

23  48    8.64 

1.7778 

3  22  55.3 

13317 

18 

22  24  47.06 

1.T967 

6  56  24.3 

13.903 

18 

23  49  55.35 

1.7792 

3  36    8.1 

1S30B 

19 

22  26  34.80 

1.7M6 

6  43  29.6 

19.934 

19 

23  61  42.15 

1.7807 

3  49  20.3 

13.190 

20 

22  28  22.41 

1.7096 

6  30  33.4 

19JM5 

20 

23  53  29.03 

1,7823 

4    2  32.0 

13.189 

21 

22  30    9.91 

1.7907 

6  17  36.0 

19.966 

21 

23  66  16.01 

1.7838 

4  15  43.1 

13.179 

22 

22  31  57.29 

1.7888 

6    4  37.5 

19.965 

22 

23  57    3.08 

1.7855 

4  28  53.5 

13.168 

23 

22  33  44.56 
SU 

1.7870 

NDAY 
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9.630 

17 

5  50  25.11 

3.6636 

26  23     8.5 

1.909 

17 

7  51  50.95 

3.4581 

31  33  56.1 

9.769 

18 

5  52  68.95 

3.6643 

26  21     3.4 

3.173 

18 

7  64  18.00 

34486 

31  34     5  8 

9.90(1 

19 

5  55  32.82 

3.6647 

26  18  47.9 

3.845 

19 

7  56  44.78 

3.4440 

21  14    7.2 

10J>44 

20 

5  58    6.72 

3.6661 

26  16  22.0 

3UI19 

20 

7  59  11.28 

3.4894 

31     4    0.5 

10.180 

21 

6     0  40.64 

3.6668 

26  13  45.6 

3.au 

21 

8    1  37.50 

3.4847 

20  53  45.6 

10.314 

22 

6     3  14.56 

3.6664 

26  10  58.9 

3.865 

22 

8    4    3.44 

3.4800 

30  43  22.8 

ia446 

23 

6    5  48.49 

3.6654 

26    8     1.8 

8.038 

23 

8    6  29.10 

3.4353 

20  32  52.1 

10.577 

24 

6     8  22.41 

3.6663 

N.26    4  54.3 

8.311 

24 

8    8  64.47 

3.4304 

N.20  22  13.5 

10.707 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Poor. 

sur. 

forla. 

DMUaMtatt. 

Dlff. 
forlm. 

Oour. 

Diff. 
fiorlm. 

Dlff. 
forlm. 

THI] 

rRSDA 

Y  21. 

SATURDAY  23. 

h.    m.    g. 

1. 

O        J        H 

n 

h.    m.    B. 

8. 

O         1         M 

u 

0 

8    8  54.47 

3.4904 

N30  33  13.5 

10.7OT 

0 

9  59  36.31 

9.9095 

N.  9  48  34.5 

16.074 

1 

8  U  19.55 

94106 

30  11  37.3 

10.888 

1 

10     1  48.35 

9.1990 

9  33  38.5 

15.196 

3 

8  13  44.34 

34Me 

30    0  33.3 

loixa 

3 

10    4    0.09 

9.1956 

9  18  19.4 

I5bl75 

S 

8  16    8.85 

3.4060 

19  49  31.8 

11.087 

3 

10    6  11.73 

9.1999 

9    3    7.4 

16w993  1 

4 

8  18  33.06 

3.4011 

19  38  33.8 

1IJ»1 

4 

10    8  33.16 

9.1889 

8  47  53.6 

15.970  1 

6 

8  30  56.98 

S^SMB 

19  37    6.4 

11J»4 

5 

10  10  34.40 

9.1857 

8  33  35.0 

15.315 

^ 

8  33  30.61 

3J»» 

19  15  43.7 

11.454 

6 

10  13  45.44 

9.1835 

8  17  14.8 

15.358 

7 

8  35  43.94 

S.M84 

19    4  11.8 

11.573 

7 

10  14  56.30 

9.1794 

8     1  53.0 

16.400 

8 

8  38    6.08 

9JB16 

18  53  33  9 

11.681 

8 

10  17    6.97 

9.1764 

7  46  26.8 

15.440' 

9 

8  30  39.73 

3J166 

18  40  48.0 

11.807 

9 

10  19  17.47 

9.1735 

7  30  59.2 

1A479 

10 

8  33  53.16 

sjmo 

18  38  57.0 

11.091 

10 

10  31  37.79 

9.1706 

7  15  29.3 

154»16 

11 

8  35  14.31 

3.M87 

18  16  58.3 

19.084 

11 

10  33  37.94 

9.1678 

6  59  57.2 

15.553 

13 

8  37  36.16 

3J618 

18    4  53.9 

19.146 

13 

10  35  47.93 

9.1651 

6  44  23.1 

16US66 

13 

8  39  57.73 

93068 

17  53  40.8 

19JM6 

13 

10  37  57.75 

9.1634 

6  28  47.0 

15.618  : 

14 

8  42  18.98 

9^18 

17  40  33.3 

19.364 

14 

10  30    7.43 

9.1500 

6  13    8.9 

15.649  1 

15 

8  44  39.94 

9.8400 

17  27  57.1 

19.471 

15 

10  33  16.94 

9.1574 

5  57  29.1 

15j6i8 

16 

8  47    0.61 

9.3490 

17  15  35.7 

19.576 

16 

10  34  36.31 

9.1550 

6  41  47.5 

15.706 

17 

8  49  30.98 

9J871 

17    3  48.0 

19.679 

17 

10  36  35.53 

9.1596 

5  26    4.3 

15.739  ' 

18 

8  51  41.06 

9.»99 

16  50    4.3 

19.780 

18 

10  38  44.63 

9.1503 

5  10  19.6 

15.757 

19 

8  54    0.85 

9J974 

16  37  14.4 

19.880 

19 

10  40  53.57 

9.1481 

4  54  33.4 

15.781   ! 

30 

8  56  20.35 

3.8995 

16  34  18.6 

19.979 

30 

10  43    3.39 

9.1460 

4  38  45.9 

15.808  1 

21 

8  58  39.55 

9jm 

16  11  16.9 

13UI76 

31 

10  45  11.09 

9.1440 

4  22  57.1 

15.833 

S3 

9    0  58.47 

9.8199 

15  58    9.5 

13.171 

33 

10  47  19.67 

3.1491 

4    7    7.2 

15.843 

33 

9    3  17.10 
FR 

9.8088 

IDAY 

N.15  44  56.4 
22. 

18J364 

33 

10  49  38.13 

su 

9.1409 

NDAY 

N.  3  51  16.2 
24. 

15.860 

0 

9    5  35.45 

9.8084 

N.15  31  37.8 

13.306 

0 

10  51  36.49 

9.1384 

N.  3  35  24.1 

15.875 

1 

9    7  53.51 

9.9987 

15  18  13.7 

18.447 

1 

10  53  44.75 

3.1367 

3  19  31.1 

16.8B9  1 

3 

9  10  11.39 

9.9940 

15    4  44.3 

13.565 

3 

10  55  53.90 

3.1351 

3    3  37.4 

15.903   ! 

3 

9  13  38.79 

9.9808 

14  51     9.4 

13.699 

3 

10  58    0.96 

3.1385 

3  47  43.0 

15.913   I 

4 

9  14  46.01 

9JS847 

14  37  39.5 

13.708 

4 

11    0    8.93 

3.1391 

3  31  47.9 

15.933   ' 

5 

9  17    3.96 

9.9609 

14  33  44.4 

18.793 

5 

11    9  16.80 

9.1807 

3  15  53.3 

15.981   1 

6 

9  19  19.63 

9.9797 

14    9  54.4 

13.874 

6 

11     4  34.60 

9.1304 

1  59  56.3 

15.988 

7 

9  31  36.03 

9.9713 

13  55  59.5 

13.965 

7 

11     6  33.33 

9.1983 

1  43  59.7 

15.943 

8 

9  33  52.17 

9.9867 

13  41  59.8 

14.034 

8 

11     8  39.98 

9.1971 

1  38    3.0 

15.947 

9 

9  36    8.04 

9.3099 

13  37  55.4 

14.111 

9 

11  10  47.57 

9.1960 

1  13    6.1 

1&960 

10 

9  38  33.64 

9.9979 

13  13  46.5 

14.187 

10 

11  13  55.10 

9.1960 

0  56    9.0 

15.951 

n 

9  30  38.98 

9.9086 

13  59  33.0 

14.961 

11 

11  15    3.57 

9.1941 

0  40  13.0 

15.960  1 

13 

9  33  54.07 

9.94M 

13  45  15.3 

14JI33 

13 

11  17    9.99 

3.1983 

0  24  15.0 

15.948 

13 

9  35    8.91 

9JM89 

13  30  53.1 

14.403 

13 

11  19  17.37 

9.1996 

N.  0    8  18.2 

15.945 

14 

9  37  23.49 

9:2410 

13  16  26.8 

14U79 

14 

11  21  94.70 

9.1919 

S.  0    7  38.4 

15JM1 

15 

9  39  37.83 

9.986B 

13     1  56.4 

14.540 

15 

11  33  33.00 

9.1913 

0  23  34.7 

15.935  I 

16 

9  41  51.91 

9.90K 

11  47  32.0 

14.606 

16 

11  35  39.36 

9.1900 

0  39  30.6 

15.997 

17 

9  44    5.75 

9.9988 

11  33  43.7 

14.6T0 

17 

11  37  46.50 

9.1905 

0  55  35.9 

15.918 

18 

9  46  19.36 

9.9940 

11  18     1.6 

14.783 

18 

11  89  53.73 

9.1903 

1  11  30.7 

15.908 

19 

9  48  33.74 

9.9910 

11     3  15.8 

14.794 

19 

11  33    0.93 

9.1900 

1  37  14.8 

15.806 

90 

9  50  45.88 

3.9171 

10  48  36.3 

14.8S8 

90 

11  34    8.13 

9.1196 

1  43    8.8 

15.888 

31 

9  53  58.79 

9.9138 

10  33  33.3 

14.911 

31 

11  36  15.31 

9.1197 

1  59    0.8 

1&^68 

33 

9  55  11.48 

9.9087 

10  18  37.0 

14.967 

33 

11  38  33.49 

9.1196 

3  14  53.4 

15.859 

33 

9  57  33.95 

9.9061 

10    3  37.4 

15UB1 

33 

11  40  29.68 

9.1190 

3  30  43.0 

15.834 

34 

9  59  36.31 

9.9096 

N.  9  48  34.5 

15.074 

34 

11  43  36.88 

9.1901 

S.  3  46  33.5 

15.815 

n 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

Bight  lie«te. 

DUL 
forlm. 

DioliMlioii. 

DUL 
forlm. 

9o«r. 

^ — 

forlm. 

. — 

DUL    j 
fbrlm.  1 

MONDAY  25. 

WEDNESDA.T  27. 

h.    m.    0. 

8. 

o      1       n 

M 

h.    m.    8. 

8. 

O       1       « 

H 

0 

11  43  36.88 

2.1901 

S.  8  46  33.5 

16.616 

0 

13  86     1.77 

3.3160 

S.14  37  41.0 

wm 

1 

11  44  44.09 

S.198B 

3    8  80.8 

16.76S 

1 

13  88  14.78 

3.3185 

14  50  66.1 

13J960 

3 

11  46  51.33 

%mi 

3  18    7.9 

i6.Tra 

8 

13  30  87.99 

9.3990 

15    4     6.1 

16.133 

3 

U  48  58.57 

3.IS11 

3  33  53.0 

16.760 

3 

13  33  41.41 

3.3906 

15  17  10.8 

13J064 

4 

11  51     5.85 

3.1*216 

3  49  37.9 

16.135 

4 

13  34  65.05 

9.9961 

15  30  10.3 

13.M5 

5 

11  53  13.16 

9.1993 

4    6  80.7 

16.609 

6 

13  37    8.91 

3.9697 

15  43    4.9 

13.064 

6 

11  55  30.51 

9.1998 

4  81     1.8 

16.973 

6 

13  39  33.98 

3.9664 

16  55  63.7 

13.183 

7 

11  57  37.90 

3.1316 

4  36  41.3 

16.648 

7 

13  41  37.37 

3.9401 

16    8  35.7 

13^089 

8 

11  59  35.33 

3.13tt 

4  53  19.0 

16.816 

8 

13  43  61.79 

3JM68 

16  91  13.0 

13.976 

9 

13     1  43.83 

9.1989 

5    7  549 

16.683 

9 

13  46    6.53 

3.3476 

10  33  44.6 

13.479 

10 

18    3  50.36 

9.1983 

5  83  88.8 

16.649 

10 

13  48  81.60 

3.9614 

16  46  10.5 

13.683 

11 

18    5  67.97 

%vm 

5  39    0.7 

16.514 

11 

13  50  36.70 

9.9069 

16  68  30.5 

13.384  ' 

13 

13    8    5.64 

3.1986 

5  54  30.5 

16.478 

13 

13  53  63.13 

9J9890 

17  10  44.6 

13.184  ' 

13 

13  10  13.38 

t.1987 

6    9  58.3 

16.443 

18 

13  55    7.77 

&9698 

17  33  53.0 

13iM 

14 

13  13  31.30 

9.U10 

6  85  83.6 

16.404 

14 

13  57  93.66 

9.9667 

17  34  64.5 

11.880 

15 

13  14  89.10 

9.1636 

6  40  46.7 

16J04 

15 

13  59  39.78 

%aem 

17  46  50.3 

ii.«n  ' 

16 

13  16  37.0^ 

9.1667 

6  56    7.3 

16.698 

16 

14     1  56.13 

9.9T46 

17  58  39.8 

11.716  : 

17 

13  18  45.15 

3.1663 

7  11  85.4 

16.380 

17 

14    4  12.79 

9.3784 

18  10  93.0 

11.067 

18 

13  90  53.31 

3.1666 

7  86  40.9 

16.967 

18 

14    6  89.54 

9.9S33 

18  91  59.8 

11.690  ! 

19 

18  33     1.56 

9.1684 

7  41  53.8 

16.183 

19 

14    8  46.60 

9.9803 

18  33  30.1 

11.400 

30 

18  85    9.93 

3.1409 

7  67    3.9 

16.146 

30 

14  11     3.89 

9.9909 

18  44  53.8 

11.SI0  1 

81 

18  87  18.38 

9.1490 

8  18  11.3 

16.091 

81 

14  13  91.43 

9.9943 

18  66  10.9 

11.390 

93 

18  89  86.96 

9.1466 

8  37  15.6 

16.048 

83 

14  15  39.30 

9J0B9 

19    7  91.3 

11.117 

93 

18  81  35.66 
TUI 

3.1460 

:SDA1 

S.  8  48  17.0 
'  26. 

14.061 

83 

14  17  67.33 
THU 

9J0U 

RSDA 

S.19  18  95.0 
Y  28. 

lliM 

0 

18  33  44.47 

9.1419 

S.  8  57  15.3 

14.045 

0 

14  80  15.47 

9.6069 

S.19  99  91.8 

10.800 

1 

18  35  53.41 

3.1000 

9  18  10.4 

14.803 

1 

14  83  33.96 

3.3103 

19  40  11.7 

16.774 

3 

18  38    3.47 

3.1631 

9  97    8.3 

14.898 

8 

14  34  53.69 

3.6142 

19  50  54.7 

16.067  I 

3 

13  40  11.66 

9.1646 

9  41  50.9 

14.183 

3 

14  37  11  66 

S.618I 

90     1  30.6 

16L668  . 

4 

13  43  30.99 

3.1607 

9  56  36.1 

14.134 

4 

14  89  30.86 

3.1931 

90  11  69.3 

10b410  i 

6 

13  44  30.46 

9.1601 

10  11  17.8 

14.665 

5 

14  31  60.30 

3J360 

90  99  80.8 

lOM 

6 

13  46  40.08 

9.1616 

10  85  55.9 

14.605 

6 

14  34    9.98 

3J900 

80  38  35.1 

lOLirr 

7 

18  48  49.81 

9.1689 

10  40  30.4 

14.544 

7 

14  36  39.90 

34860 

80  43  43.0 

16UW4  1 

8 

13  50  59.75 

3.1606 

10  55     1.3 

14.481 

8 

14  38  50.05 

3.68r78 

80  58  41.6 

•J60 

0 

13  53    9.83 

S.M61 

11     9  88.1 

14.411 

9 

14  41  10.44 

3.6417 

81    8  33.7 

6L806  1 

10 

13  55  80.04 

3.1118 

11  83  61.8 

14.609 

10 

14  43  31.06 

3.3456 

81  18  18.8 

9J8t9  j 

11 

13  57  30.43 

3.1746 

11  38  10.3 

14.385 

11 

14  45  51.91 

3.6404 

81  81  65.3 

0.603 

13 

13  59  40.98 

3.1718 

11  53  85.4 

14.317 

18 

14  48  13.99 

3.3539 

81  31  84.5 

0.434 

13 

13     1  51.70 

3.1603 

18    6  36.3 

14.147 

13 

14  50  34.30 

3.6571 

81  40  46.0 

0.904 

14 

13    4    8.60 

3.1861 

18  30  43.0 

lune 

14 

14  53  65.84 

3J600 

81  49  59.8 

0.166 

15 

13    6  13.67 

3.1800 

18  34  45.4 

14.004 

15 

14  55  17.60 

3.6846 

81  59    5.7 

9J063 

16 

13    8  34.93 

3.1801 

18  48  43.5 

16.981 

16 

14  67  39.59 

3.36B6 

89    8    3.7 

8.900 

17 

13  10  36.36 

3.1033 

13    8  37.1 

16.856 

17 

15    0     1.80 

3.6719 

83  16  53.7 

8.766 

18 

13  18  47.98 

3.1966 

13  16  86.3 

16.180 

18 

15    3  34.33 

3.6755 

83  95  35.6 

8L6I1 

10 

13  14  59.79 

3.1981 

13  30  10.6 

18.103 

19 

15    4  46.86 

3J701 

83  34    9.4 

8.406 

90 

13  17  11.79 

3.3016 

13  43  50.4 

16.833 

90 

15    7    9.71 

3J837 

93  43  35.0 

6.308 

91 

13  19  83.99 

3.3048 

13  57  85.4 

81 

15    9  33.78 

3.6883 

88  50  53.4 

8.331 

99 

13  81  36.38 

^3089 

14  10  55.6 

18.461 

88 

15  11  66.05 

3.3806 

88  59     1.5 

8J)83 

33 

13  83  48.97 

3.3116 

14  84  30.8 

18.618 

33 

15  14  19.53 

3J080 

83    7    8.8 

7.943 

34 

13  36     1.77 

3.31fl0 

S.14  37  41.0 

18.304 

34 

15  16  43.31 

3.896S 

S.93  14  54.6 

7.809 

xu. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

W. 

IMS. 
forlm. 

Dlff. 
Ibrlm. 

Sow. 

Bight  AmmobIoo. 

Dlff. 
forlm. 

Mff. 
fbrlm. 

FRIDAY  29. 

SATURDAY  80. 

h.   m.   B. 

t. 

O       »       u 

II 

h.   m.   a. 

•. 

O        1        N 

N 

15  16  43.31 

iMn 

S.33  14  54.6 

7.009 

0 

16  15    1.45 

9.4044 

S.35  39  46.9 

4.307 

15  19    7.09 

1M96 

33  33  38.5 

1M\ 

1 

16  17  38.75 

9.4A07 

35  43  54.6 

4UM0 

15  31  31.16 

2.4026 

S3  30  13.9 

7.ftl9 

3 

16  19  56.13 

9.4008 

85  47  53.9 

3.003 

15  83  55.43 

S.4O0O 

83  37  40.7 

7.»76 

3 

16  83  83.58 

9.4070 

85  51  41.7 

8.786 

15  86  19.88 

%¥»l 

33  44  59.0 

7.333 

4 

16  84  51.08 

9.4660 

85  55  81.1 

3.677 

15  88  44.53 

S.41S1 

83  53    8.6 

7.087 

5 

16  87  18.64 

9.4607 

85  58  51.0 

8.419 

15  31     9.33 

t.4»l 

83  59    9.5 

OMi 

6 

16  89  46.34 

9.4604 

36    3  11.4 

8J981 

15  S3  34.33 

s.4ieo 

84    6     1.6 

0.705 

7 

16  38  13.89 

9.4011 

86    5  33.3 

8.109 

15  35  59.49 

%4W 

84  18  44.9 

0^019 

8 

16  34  41.57 

9.4010 

86    8  83.6 

9JM3 

9 

15  38  94.83 

%4aM 

34  19  19.3 

O.AO0 

9 

16  87    9.88 

9.4000 

86  11  15.4 

9.783 

15  40  50.33 

%/9im 

84  85  44.9 

O.Bftl 

10 

16  39  37.01 

9.4030 

96  13  67.6 

2.096 

15  43  15.97 

9Am 

84  33     1.5 

0J03 

11 

16  48    4.76 

94090 

86  16  30.3 

3.460 

15  45  41.77 

S.4818 

84  38    9.8 

um 

13 

16  44  38.51 

9.4090 

86  18  53.5 

3.307 

15  48    7.73 

%Am 

84  44    7.8 

M03 

13 

16  47    0.86 

9.4096 

36  81    7.1 

9.147 

15  50  33.83 

%4M0 

34  49  57.4 

ft.7fiO 

14 

16  49  38.01 

9.4038 

86  83  11.1 

1.988 

15  53    0.05 

9jae» 

34  55  37.9 

0.008 

15 

16  51  55.74 

9409D 

36  85    5.6 

1.898 

15  55  36.43 

9.440ft 

85     1     9.3 

0.016 

16 

16  54  83.45 

9.4010 

86  86  50.5 

1.00B 

15  57  53.91 

9.4490 

35    6  31.4 

ftJ92 

17 

16  56  51.13 

9.4011 

86  88  85.8 

1.600 

18 

16    0  19.53 

9.444ft 

85  11  44.8 

6.108 

18 

16  59  18.78 

9.4004 

86  89  51.6 

1.849 

19 

16    3  46.36 

9.4404 

85  16  48.0 

4J8A 

19 

17     1  46.38 

9.4600 

86  31     7.8 

1.190 

■  80 

16    5  13.10 

9.4404 

85  31  48.4 

4^09 

80 

17    4  13.93 

9.4687 

36  33  14.4 

1U»1 

!  81 

16    7  40.05 

9.M0O 

85  86  87.5 

4.074 

81 

17    6  41.43 

9.4677 

86  33  11.5 

0.878 

23 

16  10    7.09 

9.4ftlft 

85  31     3.3 

4.010 

83 

17    9    8.86 

9.4600 

86  33  59.1 

0.714 

S3 

16  18  34.33 

9.4M0 

85  35  39.8 

AMi 

83 

17  11  36.33 

9.4690 

36  34  37.3 

0.660 

S4 

16  15     1.45 

S.4ftU 

S.S5  39  46.9 

4.907 

84 

17  14    3.51 

9.4641 

S.86  35    5.7 

0.397 

PHASEl 

3  OF  TH 

E   MOON. 

Day.   1 

1.     m. 

O  Full  Moon,     . 

.... 

.     .     .       3 

4  45.9 

C  LaotQaarter, 
#  New  Moon,    . 

.     .     .     11 

1     4.3 

j 

.... 

...     18     1 

7  33.7 

}>  First  Quarter, 

...     35     ] 

3  36.1 

Bq 

r.    h. 

.      .      .      .     IC 

15.3 

<r  P 

r"© — 1 

....     33 

81.5 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTAKCES. 

• 

;l| 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

aad 

Noon. 

or 

Illh- 

of 

Vlh. 

of 

IXh. 

of 

1 

Position 

JAfL 

JUS. 

DifL 

niL 

O         /        II 

O        1        1$ 

O         1         II 

O        1         II 

I 

Jupiter 

W. 

108  35  40 

3408 

110  19  10 

9410 

113    3  30 

8417 

113  45  40 

9434 

Venus 

W. 

108  54    8 

9974 

110  33  39 

9680 

113  13     1 

9587 

113  63  14 

3698 

Saturn 

w. 

83  30  53 

5ms 

84    5    8 

8878 

85  49  14 

3385 

87  33  10 

3898 

Regulus 

Spica 

Mars 

w. 

75    6  10 

3860 

76  50  57 

9856 

78  35  35 

9364 

80  30    3 

3369 

w. 

31     9  38 

3887 

33  53  33 

9887 

84  37  35 

9890 

36  81  14 

3898 

E. 

75  45  13 

SMOB 

74     1  43 

3410 

73  18  33 

9417 

70  35  U 

3494 

a  AquilsB 

E. 

81     9  41 

3968 

79  38  48 

9981 

78    8  13 

9996 

76  37  54 

8013 

3 

Saturn 

w. 

96  10    3 

9484 

97  53  48 

9448 

^  35  31 

8463 

101  17  41 

9403 

Begulus 

w. 

88  59  43 

3410 

90  43    8 

9419 

93  96    9 

9430 

94     9    3 

3438 

Spica 
l^lars 

w. 

34  58  43 

34SS 

36  41  44 

9481 

38  34  35 

3488 

40     7  16 

9447 

E. 

63     1  57 

9464 

60  19  53 

9478 

58  38    3 

9488 

56  56  35 

9493 

a  AquiliB 

E. 

69  13    8 

8119 

67  44  33 

8145 

66  17    7 

8175 

64  50  38 

8905 

Fomalhaut 

E. 

93    0  40 

3783 

91  35  48 

9791 

89  51     8 

9801 

88  16  41 

3811 

3 

Saturn 

W. 

109  45  48 

3516 

111  36  41 

9696 

113    7  18 

8688 

114  47  39 

8960 

Eegulus 

Spfca 

Mars 

W. 

103  40     1 

9100 

104  31  38 

9603 

106    3  39 

9519 

107  43  35 

3535 

W. 

48  37  31 

94M 

50  18  41 

9607 

51  59  45 

9517 

53  40  34 

9698 

E. 

48  31  45 

3649 

46  51  35 

9668 

45  11  40 

9568 

43  33     1 

9680 

a  Aquila9 

E. 

57  47  15 

8809 

56  34  57 

8447 

55    3  34 

8497 

53  43    7 

8554 

Fomalhaut 

E. 

80  38    7 

9876 

78  55  17 

3891 

77  33  47 

9906 

75  50  38 

3995 

oPegasi 

E. 

101  43    7 

3664 

100    4  35 

9668 

98  36  56 

9673 

96  49  40 

3088 

4 

Spica 
Mars 

W. 

63    0  43 

3S88 

63  39  54 

9699 

65  18  50 

9619 

66  57  38 

9694 

E. 

35  18    4 

3646 

33  40  13 

9660 

33    3  38 

9674 

30  85  33 

3689 

Fomalhaut 

E. 

68  15  51 

8029 

66  46  14 

8063 

65  17    6 

9078 

63  48  39 

8108 

a  Pegaffl 

E. 

88  46  59 

3743 

87  11  15 

9756 

85  35  48 

9768 

84     0  38 

9789 

5 

Spica 

W. 

75    6  31 

9669 

76  43  15 

9703 

78  19  53 

9716 

79  56  13 

9799 

Antares 

W. 

39  16  55 

3684 

30  53  57 

9696 

33  30  43 

9710 

34     7    9 

9T33 

Fomalhaut 

E. 

56  33  56 

8369 

55     8  56 

8995 

53  44  39 

8383 

53  31     6 

8874 

aPe^ 

E. 

76    9  38 

3806 

74  36  13 

3873 

73     3  18 

9887 

71  30  43 

3905 

a  Anetis 

E. 

118  35  14 

3704 

116  58  39 

3716 

115  33  30 

9739 

113  46  18 

9741 

6 

Spica 

W. 

87  53  39 

3794 

89  38     5 

3806 

91     3  85 

9816 

93  36  39 

9881 

Antares 

W. 

43    5    6 

3788 

43  39  50 

3800 

45  14  18 

9813 

46  48  39 

9895 

Fomalhaut 

E. 

45  36     0 

8634 

44  17  53 

8685 

43     0  49 

8753 

41  44  58 

8894 

aPe^asi 

E. 

63  53  13 

3993 

63  33  50 

8010 

60  53  50 

8080 

59  S3  14 

8049 

a  Anetis 

E. 

105  50  17 

2804 

104  15  54 

3817 

103  41  48 

9898 

101     7  57 

9840 

7 

Spica 

W. 

100  83  51 

3891 

101  55  83 

9908 

103  37  38 

9919 

104  59  41 

9994 

Antares 

W. 

54  35  39 

3886 

56    8    7 

9895 

57  40  33 

2907 

59  18  43 

9917 

a  Pegasi 

E. 

53     1  35 

8156 

50  34  33 

8179 

49     7  48 

8304 

47  41  43 

8298 

a  Anetis 

E. 

93  33  36 

3900 

91  50  17 

3911 

90  18  13 

9998 

88  46  33 

9983 

Sun 

E. 

134  35  38 

8368 

133  10  33 

8365 

131  45  39 

8376 

130  80  49 

8986 

8 

Antares 

W. 

06  50  17 

9966 

68  31  13 

9976 

69  51  55 

9984 

71  33  88 

9S0S 

Mars 

W. 

15  80  15 

8063 

16  48  46 

8069 

18  17  18 

8083 

19  45  60 

8089 

aPe^ 

E. 

40  39  18 

8879 

39  16  38 

8415 

37  54  39 

8454 

36  33  84 

8489 

a  Anetis 

E. 

81  10  33 

3968 

79  39  49 

3991 

78    9  35 

8001 

76  39  13 

8008 

Sun 

E. 

133  30  31 

8887 

181  57    3 

8346 

130  33  44 

8355 

119  10  36 

3368 

9 

Antares 

W. 

78  53  47 

8037 

80  33  36 

8089 

81  51  59 

8089 

83  91  84 

8IM8 

Mars 

W. 

37    8  30 

8086 

38  36  56 

8091 

30    5  17 

8098 

31  33  34 

8096 

..    - 

a  Arietis 

E. 

69  10  36 

8045 

67  41  19 

8053 

66  13  10 

8056 

64  43     7 

3061 
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GEEENWICH  MEAN  TIME. 

I.UNAB  DISTANCBa 

Ster'8  NamA 

P.L. 

P.L. 

P.L. 

P.L, 

and 

Midnight. 

or 

XVH. 

of 

XVlllh. 

of 

XXIh. 

of 

O  g 

POBitiOIl. 

Diff. 

Diff. 

DUL 

BUf. 

O          4         U 

O         1         It 

O         /         II 

O        1         II 

1 

Jupiter 

W. 

115  38  40 

9488 

117  11  39 

9441 

118  54    6 

9448 

120  36  32 

9496 

Venus 

W. 

115  31  18 

9601 

117  10  11 

9000 

118  48  54 

9617 

120  27  26 

3636 

Saturn 

W. 

89  16  55 

9401 

91     0  39 

9408 

93  43  52 

9417 

94  27    3 

3439 

Se^luB 

Spica 

Mars 

W. 

83    4  23 

9m 

83  48  30 

9884 

85  33  36 

9894 

87  16  10 

3403 

w. 

38    4  59 

9908 

39  48  37 

9408 

31  33    7 

8400 

33  16  29 

3415 

E. 

68  53  10 

9«1 

67    9  30 

8480 

65  26  41 

9448 

63  44  14 

3495 

a  AquilsB 

£. 

75    7  56 

8000 

73  88  31 

8090 

73    9  10 

8073 

70  40  26 

8008 

3 

S«tam 

W. 

103  59  48 

9479 

104  41  41 

9468 

106  33  19 

9488 

108    4  49 

8909 

Begulus 
S^ca 

W. 

95  51  43 

9448 

97  34    9 

9496 

99  16  31 

9468 

100  58  19 

3480 

w. 

41  49  43 

94M 

43  31  58 

9469 

45  14    0 

9476 

46  66  48 

8486 

E. 

55  15     1 

9908 

53  33  50 

9919 

51  53  53 

9983 

60  IS  12 

8588 

a  Aquilte 

E. 

63  34  35 

89S0 

61  59    3 

8979 

60  34  31 

8818 

69  10  24 

8364 

Fomalhaat 

E. 

86  43  37 

9831 

85    8  37 

9834 

83  34  43 

8847 

82     1  16 

8861 

3 

Saturn 

W. 

116  37  43 

96S1 

118    7  31 

9974 

119  47     1 

9987 

121  26  14 

9601 

Begulua 

W. 

109  34  14 

9637 

111     4  36 

9048 

113  44  43 

3561 

114  34  31 

8573 

Spica 
Mara 

w. 

55  31     8 

9940 

67     1  36 

9998 

58  41  37 

8968 

60  21   13 

3575 

E. 

41  53  39 

9968 

40  13  34 

9609 

38  34  46 

3618 

36  66  16 

8883 

a  Aquilra 

E. 

53  33  43 

8618 

51     5  23 

a6n 

49  48  11 

8748 

48  33  15 

3833 

Fomalhaut 

E. 

74  18  51 

9044 

73  47  38 

9864 

71   16  30 

9064 

69  45  67 

8006 

aPegaa 

E. 

95  13  37 

9004 

93  35  49 

9709 

91  59  16 

3718 

90  23     0 

8780 

4 

Spica 
Mare 

W. 

68  36  50 

9888 

70  13  54 

9691 

71  51  40 

8663 

73  29    9 

9676 

E. 

38  48  39 

S706 

37  11  56 

8791 

35  35  44 

8738 

23  59  66 

8765 

Fomalbant 

E. 

63  30  33 

8189 

60  53  53 

8161 

59  25  56 

8191 

57  69  36 

8935 

aPegasi 

E. 

83  35  46 

9108 

80  51  13 

9811 

79  16  69 

3836 

77  43    4 

3840 

5 

Spica 

W. 

81  33  13 

9749 

83    7  57 

9794 

84  43  25 

9768 

86  18  36 

9780 

Antarea 

w. 

35  43  19 

9786 

37  19  11 

9748 

38  54  47 

8703 

40  30    6 

9775 

Fomalhaut 

E. 

50  58  30 

8417 

49  36  33 

84(U 

48  15  19 

8914 

46  66  10 

8567 

aPe^ 

E. 

69  58  30 

9090 

68  26  37 

9889 

66  55    7 

3066 

65  23  59 

3973 

a  Aiietis 

E. 

113  10  33 

9798 

110  35    4 

9T66 

108  59  52 

9779 

107  24  56 

9799 

6 

Spica 

W. 

94  10  17 

9844 

95  43  48 

9896 

97  17    4 

88ff7 

98  60     5 

3879 

Antares 

W. 

48  33  34 

9887 

49  56    4 

9860 

51  29  27 

8861 

63     2  36 

3873 

Fomalhaut 

E. 

40  30  2! 

8809 

39  17    6 

8800 

38    5  17 

4063 

36  64  58 

4193 

aP^ 

a  Anetia 

E. 

57  54     3 

8080 

56  25  14 

8000 

54  56  52 

8111 

53  28  66 

3183 

E. 

99  34  31 

9098 

98     1     2 

8866 

96  27  69 

8876 

94  55    9 

9889 

7 

Spica 

W. 

106  31  39 

9880 

108    3    4 

9046 

109  34  26 

8054 

HI     5  36 

9969 

Ajutares 

W. 

60  44  39 

9896 

62  16  23 

9088 

63  47  53 

8048 

65  19  11 

8986 

aPejasi 
a  Anetis 

E. 

46  16    7 

8996 

44  51     4 

8984 

43  26  34 

8314 

42    2  38 

3345 

E. 

87  14  44 

9948 

85  43  30 

9094 

84  12    9 

3963 

82  41  10 

8973 

Sun 

E. 

138  56  31 

8807 

137  33    6 

8806 

126    8    2 

8318 

124  44  11 

8837 

8 

Antares 

W. 

73  53  50 

8001 

74  33    3 

8008 

75  53     6 

8014 

77  23     0 

8031 

Mars 

W. 

31  14  33 

S0S9 

33  43  54 

8061 

24  11  26 

8081 

26  39  69 

8081 

aPecasi 
aAnetis 

E. 

35  13  58 

8649 

33  53  33 

8906 

32  34  44 

8654 

31  17    8 

3713 

£. 

75    9  10 

8017 

73  39  18 

8094 

73    9  35 

8033 

70  40    2 

3038 

Sto. 

E. 

117  47  37 

8871 

116  34  47 

8879 

115    3    6 

8386 

113  39  34 

3308 

9 

Antares 

W. 

84  50  43 

8048 

86  19  56 

8098 

87  49     5 

8056 

89  18  10 

8069 

Mara 

W. 

33     1  48 

8008 

34  30    0 

8101 

35  58     9 

8103 

37  26  16 

3104 

aAnetis 

E. 

63  14  10 

8068 

61  45  31 

8079 

60  16  37 

8076 

68  47  68 

3079 

14 
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XV. 


GBEENWICH  MEAN  TIME. 

LUNAB  BISTAKCES. 

9 

Ster'iNaiM 
Position. 

Kooiu 

P.L. 
or 

DHL 

111b. 

P.  I., 
or 

DHL 

VXH. 

P.L. 

at 

DHL 

IX*>- 

P.L. 

at 

TML 

Sun           E. 

O        1        II 

119  17  10 

8400 

O        i        11 

110  54  53 

8400 

O        f         N 

109  39  49 

8410 

O         1        11 

108  10  37 

8416 

10 

Antares       W. 
a  Aqail»      W. 
Mars            W. 
a  Arietis      E. 
Sun            E. 

90  47  10 
46    8    8 
36  54  81 
57  19  83 
101  81  33 

1000 
44B7 
SlOO 

son 

9484 

98  16    8 
46    6  38 
40  88  86 
56  50  53 

99  69  56 

8064 
4B00 
8106 

9m 

93  45    8 
47  19    8 
41  50  89 
64  88  86 
98  38  80 

8060 

4836 
8100 
8088 

8486 

95  13  55 
48  18  85 
43  18  34 
68  54    3 

97  16  47 

3067 
4371 
8106 
8090 
8488 

11 

Antares       W. 
a  AqtiilsB      W. 
Mars            W. 
a  Arietis      E. 
Sun            E. 

109  38    6 
54    8  45 
50  39    8 
45  38  33 
90  89    9 

800B 
4048 
8008 
8000 
8486 

104    0  69 
55  IS  39 
58    7  14 
44    4  18 
89    7  35 

8084 
4010 
8008 
8006 
8486 

106  36  63 
66  86    9 
63  36  88 
48  36    3 
87  46  59 

8061 
8974 
8008 
8006 

8488 

107    4  50 
57  37  14 
65    3  48 
41     7  47 
86  84  80 

8040 
8919 
8066 

8006. 

oai 

18 

a  Aquil»      W. 
Mars            W. 
Fomalhaut  W. 
o  Arietis      E. 
Sun            E. 

63  45  19 
68  86  38 
39    7  18 
33  46  14 
79  35    4 

8804 
8000 
4117 
8000 
8408 

66    0  10 
63  55  31 
40  17    3 
38  17  68 
78  13  56 

8781 
8000 

4oa 

8068 

8401 

66  16  38 
65  84  31 
41  87  68 
30  49  88 
76  50  41 

8098 
8001 
806T 
8386 

67  31  19 
66  53  39 
48  39  56 
89  81    3 
75  88  19 

8185 
8046 
8039 
8067 
8880 

13 

Mars           W. 
a  AquilsB      W. 
Fomalhaut  W. 
Sun            E. 

74  81  43 
73  65  47 
48  53  87 
68  34  81 

8008 

8886 
8688 
8847 

75  61  58 
75  13  48 
60  10  38 
67  U    4 

9688 
8616 
86U 
8886 

77  88  13 
76  31  67 
61  88  19 
66  47  36 

8968 

8669 
8600 

8837 

78  63  47 
77  50  38 
53  46  47 
64  83  66 

9078 
8668 

8639 
8817 

14 

Mars           W. 
a  Aquilft     W. 
Fomalhaut  W. 
aPegasi       W. 
Sun           £. 

86  88  56 
84  87  61 
69  88    6 
36  45  87 
67  88  87 

8916 

8aoo 

8419 
8885 

8S09 

88    0  54 
85  48    9 
60  60     1 
38    8  84 
65  57  88 

9800 
8409 

8883 
8898 

8947 

89  33    7 
87    8  48 
68  13  87 
39  38    9 
54  33  16 

9898 

8477 
8866 
8370 
8388 

91     5  35 
88  99  33 
63  35  83 
40  56  39 
53    6  46 

9880 
8404 
8840 
8940 
8931 

15 

Man           W. 
a  Aquilfls      W. 
Fomalhaut  W. 
a  Pegasi       W. 
Sun           £. 

96  58    9 
95  17    7 
70  37    3 
48    9  83 
45  55  86 

8818 
8406 
8336 
8091 
8108 

100  86  30 
96  39  16 
78    8  43 
49  37  44 
44  88  80 

9189 
8896 
•904 
8000 

8180 

103    0  49 
98     1  34 
73  38  47 
61    6  39 
43    0  58 

9186 

8184 
8088 
8134 

103  36  37 
99  84    4 
75  65  15 
53  36    5 
41  33  18 

9771 
8879 
8168 
8818 
8110 

16 

Fomalhaut  W. 
a  Pegasi       W. 
Sun            E. 

83  13  87 
60  10  46 
34  10  37 

8073 
9699 
8089 

83  43  11 
61  43    5 
38  41  18 

8016 

9678 
8034 

85  11  15 
63  16  69 
31  11  89 

8088 
9660 

8011 

86  40  40 
64  49    4 
89  41  30 

9686 
9807 

81 

Sun            W. 
Spica          E. 

89  44  43 
81  55    5 

9876 
9901 

31  84  11 

80    8    8 

9fI0 
9366 

33    3  47 
78  81     7 

9564 

9368 

34  43  31 

76  33  69 

9961 

89 

Sun            W. 
Jupiter        W. 
Spica           £. 
Antares       £. 

43    3  38 

15  58  83 

67  37  86 

113  83  38 

8648 
9397 
9341 

44  43  58 

17  38  87 

65  49  69 

111  35  54 

9640 
9396 
9340 
9988 

46  34    9 

19  84  33 

64    8  31 

109  48  16 

8640 
8305 
9310 
9389 

48    4  37 

81  10  40 

68  15    3 

108    0  36 

9306 
9940 

33 

Sun            W. 
Jupiter         W. 
Venus          W. 
Spica           E. 
Antares        £. 

66  86    7 
30     1  11 
84  15  80 
63  17  50 
99    8  17 

9640 
9306 
9386 
9946 
9384 

68    6  85 
31  47  13 
86     1  41 
51  30  39 
97  14  40 

9641 
9989 
9386 
9346 

69  46  41 
33  33  14 
87  48    3 
49  43  10 
95  37    6 

9549 
9801 
9386 

9348 
9386 

61  86  56 
35  19  18 
39  34  33 
47  55  54 
93  39  35 

9844 

9808 
9386 
9161 
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GREENWICH  MEAN  TIME* 

( 

LUKAE  DISTANCES. 

h 

Bte'iNMiw 

P.L. 

P.L. 

P.L. 

P.L. 

ml 

PoBittai. 

Midnight. 

or 

DHL 

XVh. 

of 

DVr. 

XVlUfc. 

XXP»- 

of 
Diff. 

O        1         N 

O       i       u 

O        1         N 

O          t         11 

9 

Sun 

£. 

106  48  39 

MSI 

105  26  46 

3496 

104    4  58 

3430 

102  43  14 

3431 

10 

Antares 

W. 

96  43  45 

wm 

98  11  35 

308T 

99  40  25 

3D67 

101     9  15 

3006 

a  Aqml« 

w. 

49  25  54 

4B0 

50  34     1 

41T3 

51  42  54 

4198 

52  52  20 

4065 

Mars 

w. 

44  46  37 

31W 

46  14  41 

3104 

47  42  46 

8103 

40  10  53 

8101 

a  ArietU 

E. 

51  25  40 

aoM 

49  57  21 

80M 

48  29    4 

8006 

47    0  48 

3096 

Sun 

£. 

95  55  15 

SMO 

94  33  44 

8440 

93  12  13 

8439 

91  50  41 

8489 

n 

Antares 

W. 

108  33  50 

aosa 

110    3  54 

SOflB 

111  33    8 

304T 

113     1  17 

3048 

a  Aquikft 

W. 

58  49  51 

vu 

60    3  59 

3884 

61  16  35 

3860 

62  30  40 

3838 

Mars 

W. 

56  33  13 

aosB 

58    0  40 

3081 

59  29  13 

3070 

60  57  52 

8070 

a  Arietia 

E. 

39  39  31 

aoM 

38  11  14 

3088 

36  42  55 

3001 

35  14  35 

3001 

Sun 

E. 

85    3  38 

uan 

83  40  53 

3498 

82  19    1 

3418 

80  57    5 

8414 

13 

a  Aquilfls 

W. 

68  47  39 

1714 

70    4     1 

3688 

71  20  55 

3674 

72  38  10 

3618 

Ma» 

W. 

68  28  56 

mm 

69  53  23 

3080 

71  21  69 

3031 

72  51  46 

8018 

Fomalhaut 

W. 

43  53  53 

mm 

45    6  46 

3817 

46  21  31 

1708 

47  37    6 

3735 

a  Aiietia 

E. 

87  53  38 

aon 

36  24  13 

3088 

24  55  49 

3000 

23  27  27 

3004 

Sun 

£. 

74    5  50 

aasi 

78  43  12 

3878 

71  20  25 

3865 

69  57  28 

3S66 

13 

Mars 

W. 

80  23  33 

aoea 

81  54  32 

9868 

83  25  45 

9040 

84  57  13 

3938 

a  Aqmis 

W. 

70    9  25 

SfiST 

80  28  35 

3660 

81  48    4 

3636 

83     7  49 

8630 

W. 

54     5  52 

law 

55  25  34 

3600 

56  45  51 

3476 

58    6  42 

3446 

Sun 

E. 

63    0    4 

SMM 

61  36    0 

3986 

60  11  43 

3388 

58  47  12 

3371 

14 

Mara 

W. 

99  38  20 

aaaa 

94  11  22 

9808 

95  44  41 

9841 

97  18  16 

9897 

a  Aqoilflft 

W. 

89  50  36 

$403 

91  11  54 

8440 

92  33  25 

3438 

93  55  10 

8417 

FfHTialhantt 

W. 

64  58  48 

asia 

66  23  48 

3393 

67  47    3 

3370 

69  11  49 

3347 

aPegasi 

W. 

42  21  54 

ma 

43  47  49 

8170 

45  14  24 

3140 

46  41  35 

8118 

Sun 

E. 

51  41     1 

aaoo 

50  15    3 

3186 

48  48  47 

3101 

47  22  15 

8167 

15 

Mars 

W. 

105  10  43 

9T<8 

106  46    9 

9743 

108  21  53 

9730 

109  57  55 

37M 

a  Aqiiil» 

w. 

100  46  44 

aati 

108    9  32 

3386 

103  32  28 

3800 

104  55  30 

8366 

Fonudhaut 

w. 

76  22    8 

3144 

77  49  24 

3136 

79  17    3 

3107 

80  45    3 

3066 

aPegaa 

w. 

54    6    2 

m» 

55  36  29 

3886 

57    7  26 

3MS 

58  38  52 

3930 

Sun 

£. 

40    5  21 

aoaa 

38  37    6 

8001 

37    8  33 

3066 

35  39  44 

3068 

16 

Fomalhant 

W. 

88  10  24 

aooe 

89  40  87 

3884 

91  10  47 

9870 

92  41  26 

3007 

aPegasi 

W. 

66  22  43 

9890 

67  50  45 

9600 

69  31  13 

3783 

71     6     5 

9766 

Sun 

£. 

28  11  14 

3985 

26  40  42 

9879 

25    9  54 

9060 

23  38  51 

9060 

21 

Sun 

W. 

36  23  22 

9856 

38    3  19 

9661 

39  43  21 

3648 

41  23  28 

9545 

Spioa 

£. 

74  46  48 

»I8 

72  59  32 

9946 

71  13  12 

3344 

69  24  50 

3343 

93 

Sun 

W. 

49  44  46 

9588 

51  25    7 

9588 

53    5  27 

3638 

54  45  47 

3588 

Jupiter 

W. 

28  56  47 

9385 

24  42  54 

2980 

26  29     1 

3996 

28  15    7 

3397 

Spica 

E. 

60  27  35 

9340 

58  40    7 

9341 

56  52  40 

3341 

55    5  14 

3343 

Antares 

E. 

106  12  56 

2»1 

104  25  15 

9333 

102  37  35 

9333 

100  49  56 

3933 

33 

Sun 

W. 

63    7    8 

9648 

64  47  17 

3648 

66  27  23 

9561 

68     7  96 

3554 

Jnpiter 

W. 

37    5    7 

9W6 

38  50  59 

9808 

40  36  47 

3810 

42  22  32 

3813 

Venus 

W. 

31  20  44 

9987 

33    7    3 

9987 

34  53  21 

9380 

36  39  36 

3300 

Spica 

E. 

46    8  42 

9354 

44  21  35 

9367 

42  34  32 

3361 

40  47  36 

9365 

Aiitares 

E. 

91  52    5 

9341 

90    4  39 

3944 

88  17  17 

9347 

86  30    0 

3349 

108 
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XVII. 


GREENWICH    MEAN 

TIME. 

1 

LUHAB  DISTAlfCEa                                                             1 

24 

star's  Name 

P.L. 

P.L. 

P.I.. 

P.L. 

and 

Noon. 

of 

inh. 

of 

VPi. 

of 

I». 

cf 

Position 

Did 

DIO. 

DW: 

Dur. 

9567 

Sux 

W. 

0        1         // 

69  47  24 

2M7 

O        $         H 

71  27  18 

3500 

O        1          U 

73    7    8 

3564 

O        J         11 

74  46  52 

Jupiter 

W. 

44     8  12 

3817 

45  63  47 

3330 

47  39  18 

3334 

49  24  43 

3337 

Venus 

W. 

38  25  50 

»08 

40  12    0 

3304 

41  68    8 

3996 

43  44  13 

2398 

Saturn 

W. 

20  46  37 

3380 

22  31  63 

3887 

24  17  13 

3336 

26    2  35 

2334 

Spica 

E. 

39    0  44 

236» 

37  13  59 

3374 

35  27  22 

3279 

33  40  51 

2385 

Antares 

E. 

84  42  45 

3358 

82  55  36 

3366 

81     8  32 

3359 

79  21  32 

2168 

25 

Sun 

W. 

83    4  14 

3689 

84  43  24 

3603 

86  22  28 

3599 

88     1  24 

9005 

Jupiter 

W. 

58  10  24 

3349 

59  65  12 

3863 

61  39  64 

3357 

63  24  30 

9868 

Venus 

W. 

52  33  43 

3313 

54  19  24 

3316 

56    6    0 

3318 

57  60  33 

2833 

Saturn 

W 

34  49  19 

33S3 

36  34  31 

3886 

38  19  38 

3389 

40    4  40 

2844 

Antares 

E. 

70  28    0 

2384 

68  41  37 

2288 

66  65  20 

3301 

65    9  11 

2905 

Mars 

E. 

122    2  21 

23*7 

120  15  33 

2270 

118  28  49 

2974 

116  42  11 

2278 

26 

Sun 

W. 

96  14  15 

36SS 

97  62  27 

9688 

99  30  31 

9<M3 

101     8  27 

9650 

Jupiter 

W. 

72    5  38 

3889 

73  49  28 

3396 

75  33  10 

3401 

77  16  44 

3406 

Venus 

"VV. 

66  36  54 

3343 

68  21  53 

3846 

70    6  47 

3850 

71  61  34 

38M 

Saturn 

W. 

48  48  20 

3866 

50  32  44 

3371 

52  17    0 

3876 

54     1     9 

3881 

Regulus 

W. 

43  40    2 

3331 

45  25  12 

3330 

47  10  15 

3844 

48  55  11 

9949 

Antares 

E. 

56  20  10 

3334 

54  34  46 

3380 

52  49  30 

3835 

51     4  21 

3840 

Mars 

E. 

107  60  32 

3300 

106    4  32 

3804 

104  18  39 

S300 

102  32  53 

9815 

27 

Sun 

W. 

109  16     1 

1681 

110  53    6 

9688 

112  30    2 

9695 

114     6  49 

3701 

Jupiter 

W. 

85  52  28 

3486 

87  36  11 

3448 

89  17  44 

3449 

90    0    9 

M465 

Venus 

W. 

80  33  57 

3876 

82  18    6 

3881 

84     2    8 

3886 

85  46    3 

3891 

Saturn 

W. 

62  39  58 

3410 

64  23  10 

3416 

66    6  31 

9431 

67  49  35 

3496 

Regulus 

w. 

57  37  64 

3877 

59  22    2 

3888 

61     6     1 

3889 

62  49  52 

9896 

Antares 

E. 

42  20  43 

3871 

40  36  26 

3876 

38  52  17 

3880 

37    8  17 

9880 

Mars 

E. 

93  45  59 

3843 

92     1     0 

3848 

90  16  10 

3888 

88  31  28 

9850 

a  Aquilao 

E. 

96  27     1 

3976 

94  56  18 

3970 

93  25  39 

3968 

91  55     5 

9987 

28 

Sun 

W. 

122    8  25 

srrss 

123  44  16 

3744 

125  19  57 

9758 

126  55  27 

3760 

Jupiter 

W. 

99  29  54 

3480 

101  11  23 

3497 

102  52  41 

9503 

104  33  50 

3510 

Venus 

W. 

94  23  62 

3417 

96    7    3 

3433 

97  50    7 

9436 

99  33    4 

9433 

Saturn 

W. 

76  22  38 

3460 

78    4  47 

3467 

79  46  46 

3475 

81  28  35 

3483 

Refgulus 

W. 

71  26  52 

3436 

73    9  48 

3434 

74  52  35 

3441 

76  35  12 

3448 

Mara 

E. 

79  50     8 

3891 

78    6  20 

3897 

76  22  40 

3408 

74  39  11 

3411 

a  AquilsB 

E. 

84  24  14 

8099 

82  54  37 

8040 

81  26  14 

8058 

79  56    7 

8065 

Fomalhaut 

E. 

109    0  40 

3848 

107  27  14 

9W7 

105  53  47 

9846 

104  20  19 

3847 

29 

Venus 

W. 

108     5  47 

3461 

109  47  65 

3467 

111  29  54 

0174 

113  11  44 

3480 

Saturn 

W. 

89  55     9 

3AI8 

91  35  67 

3636 

93  16  34 

3538 

94  57     1 

3&11 

Begulus 

W. 

85     5  46 

3484 

86  47  22 

3491 

88  28  48 

3499 

90  10    3 

9507 

Spica 
Ifars 

W. 

31     5  53 

3501 

32  47    5 

3507 

34  28    8 

3518 

36     9     3 

3519 

E. 

66    4  15 

3447 

64  21  47 

3455 

62  39  30 

3403 

60  67  23 
68  15    6 

3470 

a  AquilsB 

E. 

72  35    6 

3158 

71     8    0 

8174 

69  41  20 

8196 

8290 

Fomalhaut 

E. 

96  33  37 

3868 

95    0  31 

3869 

93  27  33 

2875 

91  54  42 

3883 

30 

Saturn 

W. 

103  16  27 

3588 

104  65  46 

3501 

106  34  63 

3509 

108  13  49 

3008 

Spica 
Mars 

W. 

44  31  21 

3554 

46  11  19 

3563 

47  61     6 

3570 

49  30  42 

3577 

E. 

52  29  46 

3613 

50  48  61 

3533 

49    8    9 

3531 

47  27  39 

3543 

a  Aquilao 

E. 

61  11  65 

8373 

59  49    7 

»10 

68  27    2 

3440 

57    5  41 

8403 

Fomalhaat 

E. 

84  13    2 

3938 

82  41  19 

3939 

81     9  49 

3950 

79  38  34 

3965 

aPegasi 

E. 

105  40  36     fni2\ 

104    4  12 

3718 

102  27  66 

9725 

100  51  49 

3733 

...    ,           1 
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GREENWICH    MEAN    TIME. 

LUNAB  DISTANCES. 

1^ 

Star's  Naa 

M 

P.  L. 

P.  I. 

P.  L. 

P.  L. 

24 

aad 
Podtion. 

Midnight. 

of 

XVh. 

ol 
Difl. 

xvnin. 

of 
DIff. 

XXl^' 

of 

Dm. 

Sun 

w. 

0       /         H 

76  26  33 

3A3 

O        f          Jl 

78    6    6 

3576 

O       1         II 

79  45  34 

3580 

O       1        u 

81  24  57 

9584 

Jupiter 

w. 

51  10    3 

XISI 

52  65  17 

3385 

54  40  26 

3389 

56  25  28 

3344 

Venus 

w. 

45  30  15 

3301 

47  16  13 

3304 

49    2    7 

3307 

50  47  57 

3809 

Satum 

w. 

87  47  59 

3315 

29  33  22 

3396 

31  18  44 

3398 

33    4     3 

3330 

Spica 

E. 

31  54  29 

3391 

30    8  17 

3398 

28  23  14 

3304 

26  36  21 

3313 

Antarea 

E. 

77  34  38 

32f7 

75  47  60 

3370 

74     1     7 

9374 

72  14  30 

9279 

35 

Sun 

W. 

8d  40  12 

3610 

91  18  64 

3615 

92  57  28 

3691 

94  35  50 

3036 

Japiter    . 

W. 

65    8  68 

S3<8 

66  53  19 

3873 

68  37  33 

3878 

70  21  40 

3884 

Venua 

W. 

59  36    0 

33)6 

61  21  21 

3880 

63    6  37 

3333 

64  51  48 

3837 

Saturn 

W. 

41  49  36 

3848 

43  34  a6 

3351 

45  19  11 

3356 

47     3  49 

3861 

Antares 

E. 

63  23    7 

3303 

61  37  12 

3308 

59  51  24 

3313 

58     5  43 

3818 

Mare 

E. 

114  55  39 

9383 

113    9  13 

3336 

111  22  53 

3393 

109  36  39 

3395 

S6 

Sun 

W. 

102  46  14 

9646 

104  33  53 

36«2 

106     1  24 

3668 

107  38  47 

9675 

Jupiter 

W. 

79    0  10 

3413 

80  43  27 

3418 

82  26  36 

3434 

84     9  37 

3481 

Venus 

W. 

73  36  15 

VUB 

75  20  50 

3363 

77    6  19 

3366 

78  49  42 

3873 

Satum 

W. 

55  45  11 

3387 

57  29    6 

3893 

59  12  51 

3898 

60  56  29 

3404 

R^ulus 

W. 

50  40    0 

33M 

52  24  40 

3300 

64     9  12 

9365 

55  63  37 

3371 

Antares 

E. 

49  19  20 

3346 

47  34  28 

3353 

45  39  45 

3358 

44     6  10 

3364 

Mars 

E. 

100  47  15 

S890 

99     1  44 

3395 

97  16  21 

9331 

95  31     6 

3336 

37 

Sun 

W. 

115  43  27 

9708 

117  19  56 

9716 

118  56  15 

3733 

120  32  25 

3799 

Jupiter 

W. 

92  42  25 

^UB 

94  24  31 

3400 

96     6  28 

3476 

97  48  16 

3483 

Venus 

W. 

87  29  51 

3396 

89  13  32 

3401 

90  57    6 

3406 

92  40  32 

3410 

Satum 

W. 

69  32  30 

34U 

71  15  16 

3441 

72  57  52 

3447 

74  40  20 

3454 

Begulus 

W. 

64  33  34 

3401 

66  17    7 

3408 

68     0  31 

3414 

69  43  46 

3433 

Antares 

E. 

35  24  26 

3396 

33  40  45 

3408 

31  57  14 

3406 

30  13  51 

3414 

Mars 

E. 

86  46  54 

3805 

85    2  29 

9371 

83  18  13 

3378 

81  34     6 

3384 

a  AquiliB 

E. 

90  24  36 

9994 

88  64  16 

3001 

87  24    4 

3000 

85  54     3 

8019 

38 

Sun 

W. 

128  30  48 

9767 

130    6  69 

9776 

131  40  59 

97n 

133  15  49 

9791 

Jupiter 

W. 

106  14  49 

3517 

107  65  38 

9535 

109  36  17 

3538 

111  16  45 

9540 

Venus 

W. 

101  15  53 

3438 

102  58  33 

3448 

104  41     6 

3449 

106  23  31 

3456 

Satum 

W. 

83  10  14 

3480 

84  51  43 

3496 

86  33     2 

3508 

88  14  11 

3511 

Begulus 

W. 

78  17  39 

3456 

79  69  66 

3469 

81  42    2 

3460 

83  23  59 

3476 

Mars 

E. 

72  55  62 

3417 

71  12  42 

3435 

69  29  43 

3433 

67  46  54 

9480 

a  Aqutln 

E. 

78  27  15 

8081 

76  58  42 

8097 

75  30  29 

8114 

74    2  36 

3138 

FoxoiaUiaut 

E. 

102  46  62 

9818 

101  13  27 

9859 

99  40    6 

9866 

98    6  49 

3859 

39 

Venus 

W. 

114  53  26 

9487 

116  34  68 

3409 

118  16  22 

9490 

119  57  37 

3506 

Satum 

W. 

96  37  17 

3550 

98  17  21 

9557 

99  67  15 

9566 

101  36  57 

3674 

Begulus 

W. 

91  51     7 

3516 

93  32    0 

9538 

95  12  41 

3530 

96  53  12 

3588 

Spica 
Mars 

W. 

37  49  60 

9596 

39  30  27 

9588 

41  50  55 

3540 

42  51   13 

3547 

E. 

59  15  28 

9479 

57  33  45 

9487 

65  62  13 

3406 

54  10  53 

3504 

a  Aquilse 

E. 

66  49  21 

3347 

65  24    8 

8376 

63  69  26 

8306 

62  35  23 

3338 

Fomalhaut 

E. 

90  22     1 

38S0 

88  49  29 

9808 

87  17    8 

3906 

85  44  59 

3917 

30 

Saturn 

W. 

109  62  33 

9618 

111  31     4 

9636 

113    9  23 

9636 

114  47  30 

3645 

Spica 
Mars 

W. 

51  10    8 

3586 

52  49  22 

9594 

64  28  25 

9608 

56     7  16 

3611 

E. 

45  47  24 

3551 

44     7  22 

9563 

42  27  35 

3579 

40  48    2 

3564 

a  Aquilffi 

E. 

55  45     8 

8538 

64  25  26 

8588 

53    6  39 

3641 

51  48  49 

8700 

Fomalliaut 

E. 

78    7  37 

3977 

76  36  56 

9993 

75    6  33 

8007 

73  36  29 

8033 

aPegaai 

E. 

99  15  51 

9f738 

97  40    2 

3746 

96    4  22 

3754 

94  28  53 

9703 
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JULY,    1860. 


I. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Sidwnl 
■nme 

t 

1 

OftiM 

amt- 

diaoMtac 

■iwllmor 

XlM, 

ttdtMlQ 
Aftmtt 

Tim. 

DUtftr 
Itemr. 

Anannt 

DUtlbr 
Iheor. 

Appanm 

DULtw 
IhMur. 

Semi. 

tb. 
IIkM- 

in. 

Sm. 
Mon. 
Tues. 

1 

2 
3 

h.     m.     .. 

6  42  35.96 
6  46  43.82 
6  50  51.39 

10.S82 
10.S20 
10.807 

N33    6  4^.4 
28     1  25.0 
22  56  36.5 

10.61 
11.61 
12.62 

15  46.15 
15  46.16 
15  46.17 

&.78 
68.74 
6S.69 

IB.       ■. 

8  32.84 
3  44.12 
3  56.11 

0^75 
0.468 
0.451 

Wed. 
Thur. 
Fri. 

4 
5 
6 

6  54  58.67 

6  59    5.62 

7  8  12.23 

10.294 
10.281 
10.267 

22  51  24.1 
22  46  47.8 
22  39  47.8 

18.61 

14.60 
16.48 

15  46.18 
15  46.19 
15  46.20 

68.64 
68.59 
68.64 

4    5.79 
4  16.16 
4  26.18 

0.488 
0.424 
0.410 

Sat 
Sim. 
Mon. 

7 
8 
9 

7    7  18.50 
7  11  24.41 
7  15  29.94 

I0.2BS 
10.2S7 
10.221 

22  33  24.2 
22  26  87.2 
22  19  26.8 

16.46 
17.44 
18.41 

15  46.22 
15  46.24 
15  46.27 

68.49 
68.44 
68.39 

4  36.86 
4  45.19 
4  64.13 

0.895 
0.880 
0.864 

Tues. 
Wed. 
Thur. 

10 
11 
12 

7  19  35.07 
7  24  39.78 
7  27  44.06 

10.209 
10.188 
10.170 

22  11  68.2 
22    8  56.7 
21  65  37.4 

19.87 
20.88 
21.27 

15  46.30 
15  46.38 
15  46.36 

68.83 
68.37 
68.20 

6    2.67 

5  10.81 

6  18.61 

0.847 
0.829 
0.811 

Fri. 
Sat. 
Sm. 

IS 
14 
15 

7  31  47.90 
7  35  51.27 
7  39  54.16 

10.160 
10.180 
10.110 

21  46  66.4 
21  37  61.0 
21  28  24.4 

22.21 
28.14 
24.06 

15  46.40 
15  46.45 
15  46.50 

68.13 
68.06 
67.99 

5  26.77 

6  32.56 
6  38.88 

0.292 
0.273 
0.268 

Mon. 
Tues. 
Wed. 

16 
17 

18 

7  48  66.55 
7  47  58.43 
7  51  59.78 

10.089 
10.067 
10.044 

21  18  85.8 
21     8  26.5 
20  57  53.6 

24.97 
26.87 
26.76 

15  46.56 
15  46.62 
15  46.69 

67.92 
67.85 
67.78 

6  44.70 
5  50.01 
5  54.79 

0.232 
0.210 
0.188 

Thur. 

Fri. 

Sat 

19 
20 
21 

7  56    0.60 

8  0    0.86 
8    4    0.56 

10.021 
9.098 
9.976 

20  47    0.4 
20  35  46.2 
20  24  11.2 

27.66 
28.62 
29.88 

15  46.77 
15  46.85 
15  46.93 

67.70 
67.62 
67.64 

6  59.04 
6    2.73 
6    6.86 

0.165 
0.142 
0.118 

Sm. 
Mon. 
Tues. 

22 
23 
24 

8    7  59.67 
8  11  58J20 
8  15  56.15 

9.961 
9.927 
0.902 

20  12  15.8 
20    0    0.2 
19  47  24.6 

80.28 
81.07 
81.89 

15  47.02 
15  47.12 
15  47.22 

67.46 
67.38 
67.30 

6    6.41 
6  10.88 
6  11.77 

0.094 
0.070 
0.045 

Wed. 
Thur. 
Fri. 

25 
26 
27 

8  19  53.48 
8  28  50.19 
8  27  46.28 

9.877 
9.861 
9.825 

19  84  29.1 
19  21  14.4 
19    7  40.6 

82.70 
88.60 
84.80 

15  47.33 
15  47.44 
15  47.55 

67.22 
67.14 
67.05 

6  12.64 
6  12.68 
6  12.21 

OittO 
0.006 
0.082 

Sat. 
Sm. 
Mon. 
Tues. 

28 
29 
30 
31 

8  31  41.75 
8  35  36.60 
8  39  30.84 
8  43  24.47 

9.799 
9.773 
9.747 
9.722 

18  58  47.9 
16  39  86.6 
18  26    6.9 
18  10  19.2 

86.08 
86.86 
86.61 
87.86 

15  47.67 
15  47.79 
15  47.91 
15  48.04 

66.96 
66.88 
66.80 
66.71 

6  11.18 
6    9.44 
6    7.13 
6    4.21 

0.058 
0.068 
0.109 
0.184 

Wed. 

32 

8  47  17.49    ».8»7 

N.17  66  18.7 

88.09 

15  48.17 

66.62 

6    0.68 

0.160 

.A__ 1 —  wtmv  1m  ff 

MBdbri 
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Ill 


AT  GREENWICH  MEAN 

NOON. 

THE  SUN^ 

i 

1 

Bqaa«ioDor 
now, 

JTOM 

Mean, 
Ttuu. 

ma.  tat 

Ihoor. 

SUanil 
HUM. 

UgbtAMMMlOO. 

SULIb* 
llww. 

Jtpf^ 

Iboor. 

Mod. 
Ton. 

1 
2 
3 

k.     m.     1. 

6  ^35.35 
6  46  43.18 
6  50  50.72 

1. 

UKSIO 
10J07 

N.23    5  &6.0 
28    1  25.7 
22  66  87.8 

10.61 
11.61 
12.61 

m.     •. 

3  32.83 
8  44.09 
8  56.07 

■. 

0.475 
0.468 
0.461 

h.     m.    1. 
6  39    2.53 
6  42  59.09 
6  46  56.65 

Wed. 
TiMir. 
Fri. 

4 
5 
6 

6  54  57.97 

6  69    4.89 

7  8  11.47 

10.281 

io.a«r 

22  51  35.0 
22  45  48.8 
22  39  48.9 

nji 

14.60 
10.48 

4    5.76 
4  16.12 
4  26.14 

0.488 
0.424 
0.410 

6  50  52.21 
6  54  48.77 
6  68  46.33 

Mod. 

7 
8 
9 

7    7  17.72 
7  11  28.60 
7  15  29.10 

I0.2S8 
10.2S7 
10.211 

22  33  35.5 
32  26  38.6 
22  19  38.8 

16.46 
17.44 
18.41 

4  85.88 
4  45.16 
4  54.10 

0.895 
0.880 
0.864 

7    2  41.89 
7    6  38.44 
7  10  86.00 

Toea. 
Wed. 
Tbur. 

10 
11 
12 

7  19  34.21 
7  23  38.90 
7  27  43.16 

10.205 
10.188 
10.170 

22  11  54.8 

23  3  58.4 
21  55  39.2 

1947 
20.SS 
21.27 

5  2.65 

6  10.78 
5  18.48 

0.847 
0.829 
0.811 

7  14  31  66 
7  18  28.12 
7  32  24.68 

Fri. 

13 
14 
15 

7  81  46.98 
7  85  50.38 
7  89  53.20 

10.160 
10.1W 
10.110 

21  46  57.4 
21  37  53.1 
21  28  26.6 

22.21 
2S.14 
24.06 

5  35.74 

6  82.53 
5  38.85 

0.292 
0.278 
0.263 

7  26  21.24 
7  30  17.60 
7  34  14.85 

Mod. 
Toes. 
Wed. 

16 
17 

18 

7  43  55.58 
7  47  57.45 
7  61  58.79 

10.069 
10.007 
10.044 

21  18  38.1 
21    8  27.9 
20  57  56.2 

24.97 
26.87 
26.76 

5  44.67 

6  49.98 
5  54.76 

0.282 
0.210 
0.188 

7  38  10.91 
7  «    7.47 
7  46    4.08 

Thur. 

Fri. 

Sat 

19 
SO 
21 

7  55  59.60 

7  59  59.85 

8  8  59.54 

10.021 

».»»8 
0.075 

20  47    3.2 
20  35  49.1 
20  24  UJi 

27.65 
28.62 
29.68 

5  59.02 

6  2.71 
6    5.84 

0.166 
0.142 
0.118 

7  50    0.58 
7  53  57.14 
7  67  53.70 

Mod. 
Toea^ 

22 
23 
24 

8    7  5a65 
8  11  57.18 
8  15  55.13 

0.961 
9.727 
•«Q2 

30  12  18.9 
30    0    3.4 

19  47  37.8 

80.28 
81.07 
81.89 

6    8.40 
6  10.87 
6  11.76 

0.094 
0.070 
OJM 

8    1  50.26 
8    5  46.81 
8    9  48.87 

Wed. 
Thur. 
Fri. 

25 
26 
87 

8  19  52.46 
8  23  49.17 
8  27  45.26 

9.877 
9.861 
9.825 

19  34  82.5 
19  21  17.9 
19    7  44.1 

82.70 
88.60 
84.80 

6  12.54 
6  12.69 
6  12.22 

0.020 
0.006 

8  13  89.92 
8  17  36.48 
8  21  83.04 

9M. 
Sm. 
Moo. 
Tbea. 

28 
39 
30 
81 

8  81  40.74 
8  85  35.60 
8  89  29.85 
8  4S2a49 

9.799 
9.77S 
9.747 
9.T22 

18  53  51.5 
18  39  40.3 
18  25  10.7 
18  10  23.0 

86.08 
85.85 
86.61 
87.86 

6  11.15 
6    9.45 
6    7.14 
6    4.23 

0.068 
0.068 
0.109 
0.184 

8  25  29.59 
8  29  26.15 
8  88  22.71 
8  87  19.26 

Wed. 

82 

8  47  16.52 

9J897 

N.17  55  17.5 

88.09 

6    0.70 

0.160 

8  41  15.82 

R 

«a.— tht&BMka 

irtvftrlii 
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III. 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


I 


10 
II 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 


23 
24 

25 
26 
27 

28 
29 
30 
31 


I 


183 
184 
185 

186 
187 

188 

189 
190 
191 

192 
193 
194 

195 
196 
197 

198 
199 
200 

201 
202 
203 

204 
205 
206 

207 
208 
209 

210 
211 
212 
213 


2ViM  LONOITUDB. 


32  214 


99  47  26.2 

100  44  36.8 

101  41  47.4 

102  38  57.9 

103  36  8.5 

104  88  19.3 

105  30  80.5 

106  27  42.1 

107  24  54.2 

108  22  6.8 

109  19  19.9 

110  16  33.6 

111  18  47.8 

112  11  2.6 

113  8  18.0 

114  5  84.0 

115  2  50.5 

115  60  7.6 

116  57  25.8 

117  54  43.5 

118  52  2.1 

119  49  21.0 

120  46  40.3 

121  44  0.2 

122  41  20.7 

123  38  41.7 

124  86  8.1 

125  33  24.9 

126  30  47.2 

127  28  10.1 

128  25  33.8 

129  22  58.3 


46  46.5 
43  56.9 
41  7.3 

38  17.6 
35  28.0 
82  88.6 

29  49.6 
27  1.0 
24  18.0 

21  25.4 
18  88.3 
15  51.8 

13  5.8 

10  20.5 

7  35.7 

4  51.5 

2  7.8 

59  24.8 

56  42.4 
54  0.4 
51  18.8 

48  87.5 
45  56.6 
48  16.4 

40  86.7 
87  57.5 
35  18.7 

82  40.4 
80  2.6 
27  25.3 
24  48.8 

22  13.1 


DHTfor 
Ihoor. 


42.94 
42.94 
42.94 

42.94 
42.96 
42.96 

42.9S 
48.00 
48.02 

48.04 
43.06 
48.08 

48.10 
48.18 
48.16 

48.19 
48.21 
48.28 

48.25 
48.27 
48.28 

43.80 
48.82 
48.84 

48.86 
48.88 
48.40 

48.42 
48.44 
48.47 
48.51 

148.55 


ULTITIJDX. 


—0.14 
—0.05 
H-0.07 

0.20 
0.88 
0.46 

0.58 
0.68 
0.76 

0.81 
0.83 
0.82 

0.79 
0.71 
0.68 

0.51 
0.88 
0.24 

4-0.11 

—0.02 

0.14 

0.28 
0.81 
0.86 

0.38 
0.37 
0.83 

0.25 

0.16 

—0.05 

+0.07 

+0.20 


Loguithm 

ortb. 

. 

lUdtaiTMtor 

oftb. 

I>iff.for 

Suth. 

Ihour. 

0.0072091 

0.1 

.0072087 

0.6 

.0072069 

1.0 

.0072037 

l.« 

.0071990 

2.2 

.0071928 

2.8 

.0071851 

8.5 

.0071757 

4.2 

.0071646 

6.0 

.0071516 

6.8 

.0071367 

6.7 

.0071197 

7.6 

.0071005 

8.6 

.0070789 

9.5 

.0070549 

10.6 

.0070283 

11.7 

.0069992 

12.8 

.0069675 

13.8 

.0069332 

14.8 

.0068964 

15.9 

.0068571 

16.9 

.0068154 

17.9 

.0067713 

18.8 

.0067250 

19.7 

.0066765 

20.5 

.0066261 

21.2 

.0065738 

21.9 

.0065199 

22.6 

.0064645 

28.3 

.0064078 

28.9 

.0063496 

24.6 

0.0062905 

25.0 

of 


Oh. 


h.     m.      •. 

17  18  6.94 
17  14  11.02 
17  10  15.11 

17  6  19'.20 
17  2  2a29 
16  58  27.87 

16  54  31.45 
16  50  85.54 
16  46  39.63 

16  42  48.72 

16  38  47.80 
16  84  51.88 

16  80  55.97 
16  27  o.e« 
16  28  4.15 

16  19  8.24 
16  15  12.32 
16  11  16.41 

16  7  20.50 
16  3  24.59 
15  59  28.68 

15  55  32.77 
15  51  36.86 
15  47  40.95 

15  43  45.04 
15  39  49.13 
15  35  53.22 

15  31  57.31 
15  28  1.40 


15  24 
15  20 


b.4B 

9.58 


15  16  18.66 


Non.  ~  X  eonatpondf  to  Um  Itm  «qaiiiox  of  tht  dsto,  x'  to  tht  fntan  eqaiiioz  of  Jui.  Od. 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

HimiDTAMgnaL 

HOBIBOiraAI.  PARAUUX. 

MERIDIAN  PASSAGE. 

^ 

^ 

AGE. 

Noon. 

MUDlcht. 

Neon. 

i>ur.«w 

Ihonr. 

Midnight 

DHT-for 
Ifaour. 

Diff.for 
Ihour. 

1 

2 
9 

1^  3^.8 
15  24.4 
15  15.9 

1^2^.6 
15  20.1 
15  11.8 

5^  56S 
56  25.9 
55  54.8 

-1.27 
1.30 
1.28 

5^41.4 
56  10.3 
55  39.7 

M 

-1.29 
1.29 
1.24 

h.     m. 

11     0.1 

11  55.5 

12  47.8 

m. 
2.35 
2.25 
2.10 

12.3 
13.3 
14.3 

4 
b 
6 

15    7.8 
15    0.5 
14  54.4 

15    4.0 
14  57.3 
14  52.0 

55  25.0 
54  58.1 
54  35.7 

1.19 
1.04 
0.81 

56  11.1 
54  46.2 
54  26.9 

1.12 
0.93 
0.66 

13  36.4 

14  21.5 

15  3.8 

1.95 
1.82 
1.72 

16.3 
16.3 
17.3 

7 
8 
9 

14  50.1 
14  47.9 
14  48.2 

14  48.7 
14  47.7 
14  49.3 

54  19.8 
54  11.7 
54  12.7 

0.51 
-0.15 
■H).25 

54  14.7 
54  11.0 
54  16.9 

-0.34 

+0.04 

0.45 

15  44.1 

16  23.7 

17  3.4 

1.66 
1.65 
1.68 

18.3 
19.3 
20.3 

10 
11 
13 

14  51.1 

14  56.8 

15  5.2 

14  53.6 

15  0.7 
15  10.3 

54  23.6 

54  44.7 

55  15.5 

0.67 
1.08 
1.47 

54  32.9 

54  58.9 

55  34.3 

0.88 
1.28 
1.66 

17  44.6 

18  28.2 

19  15.3 

1.76 
1.89 
2.05 

21.3 
22.3 
23.3 

I  13 
14 
19 

15  16.0 
15  28.6 
15  42.3 

15  22.1 
15  35.4 
15  49.2 

55  55.0 

56  41.4 

57  31.5 

1.80 
2.03 
2.12 

56  17.5 

57  6.2 
57  57.0 

1.93 
2.09 
2.10 

20  6.7 

21  2.2 

22  1.1 

2.28 
2.39 
2.49 

24.3 
25.3 
26.3 

16 
17 
18 

15  56.0 

16  8.6 
16  18.8 

16    2.5 
16  14.0 
16  22.8 

58  21.9 

59  8.1 
59  45.8 

2.04 
1.77 
1.84 

58  45.8 

59  28.3 

60  0.3 

1.93 
1.67 
1.07 

28     1.4 

6 
0    0.9 

2.51 
2.44 

27.3 
28.3 
29.3 

19 

'  ao 

;  21 

16  25.8 
16  29.0 
16  28J2 

16  27.9 
16  29.1 
16  26.5 

60  11.5 
60  23.1 
60  20.4 

0.78 
•H>.18 
-0.89 

60  19.1 
60  23.5 
60  14.1 

+0.48 

-0.11 

0.64 

0  58.1 

1  52.3 

2  44.0 

2.82 
2.20 
2.12 

0.9 
1.9 
2.9 

22 

123 

24 

16  24.0 
16  17.1 
16    8.5 

16  20.8 
16  13.0 
16    3.7 

60    4.9 
59  39.6 
59    7.7 

0.87 
1.21 
1.42 

59  53.3 
59  24.3 
58  50.2 

1.06 
1.83 
1.47 

3  34.2 

4  24.1 

5  14.8 

2.08 
2.09 
2.14 

3.9 
4.9 
5.9 

25 
26 
27 

15  58.8 
15  48.9 
15  39.2 

15  53.8 
15  44.0 
15  34.5 

58  32.3 
57  56.0 
57  20.3 

1.60 
1.61 
1.46 

58  14.1 
57  38.0 
57    2.9 

1.61 
1.49 
1.42 

6  7.1 

7  1.5 
7  57.5 

2.22 
2.80 
2.85 

6.9 
7.9 

8.9 

28 
29 
30 
31 

15  29.9 
15  21.2 

15  ia2 

15    5.9 

15  25.5 
15  17.1 
15    9.5 
15    2.6 

56  46.1 
56  14.3 
55  44.9 
55  18.1 

1.88 
1.28 
1.17 
1.06 

56  29.9 
55  59.3 
55  31.2 
55    5.8 

1.82 
1.22 
1.12 
0.99 

8  53.9 

9  49.2 

10  41.9 

11  31.4 

2.83 
2.26 
2.13 
1.99 

9.9 
10.9 
11.9 
12.9 

32 

14  59.5 

14  56.6 

54  54.3 

-0.92 

54  43.7 

-0.84 

12  17.4 

1.85 

13.9  I 

15 


1 
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JULY,    I860, 


V. 


GKEENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMeosion. 

DHL 
fbrlm. 

Diff. 
forlm. 

Hour. 

Right  ABoension. 

DIfl. 

forlm. 

DIff. 
fovlm. 

! 

SUNDAY  1. 

TUESDAY  3. 

h.    m.    s. 

B. 

O         1         M 

II 

h.    m.    B. 

•. 

O        1        f 

#1 

0 

17  14    3.61 

3.4541 

S.36  35    5.7 

0.897 

0 

19    8  15.31 

937W 

S.84    8    6.9 

6.4W  j 

1 

17  16  30.71 

2.4826 

36  35  84.8 

0.239 

1 

19  10  31.37 

2.2648 

33  65  35.4 

6.5fU 

3 

17  18  57.81 

2.4509 

36  35  34.4 

0.081 

8 

19  13  47.09 

2.2692 

83  48  66.8 

6.708 

3 

17  31  34.81 

2.4492 

86  35  34.6 

0.076 

3 

19  15    8.47 

9.2685 

S3  43  11.1 

6.821 

4 

17  33  51.71 

a.447S 

36  35  35.3 

0.233 

4 

19  17  17.61 

9.2478 

33  35  18.3 

6.987   i 

5 

17  36  18.49 

2.44M 

86  35    6.6 

0.390 

6 

19  19  33.31 

9.2491 

83  88  18.5 

7,068 

6 

17  38  45.16 

S.44S4 

86  34  38.5 

0.A16 

6 

19  81  46.66 

939M 

83  81  11.9 

7.167 

7 

17  31  11.70 

9.4412 

86  34     1.0 

0.702 

7 

19  34    0.57 

9.2306 

33  13  58.4 

7.981 

8 

17  33  38.11 

2.4389 

36  33  14.3 

0.858 

8 

19  36  14.33 

23248 

83    6  38.3 

7303 

9 

17  36    4.37 

2.4365 

36  33  18.0 

1.013 

9 

19  38  37.54 

9.2190 

83  69  11.3 

7.504 

10 

17  38  30.49 

2.4340 

36  31  13.6 

I.IOT 

10 

19  30  40.51 

23182 

33  61  37.7 

7.614 

11 

17  40  56.45 

3.4318 

36  39  58.0 

1321 

11 

19  33  63.13 

23078 

83  43  67.6 

7.722 

18 

17  43  33.85 

2.4285 

86  38  34.1 

1.475 

18 

19  35    5.38 

93015 

83  36  11.1 

7jaao  . 

13 

17  45  47.88 

2.4267 

86  87     1.0 

1J828 

13 

19  37  17.89 

9.1966 

33  88  18.8 

7335' 

14 

17  48  13.34 

2.4M7 

86  35  18.8 

1.780 

14 

19  39  38.84 

9.1807 

33  30  18.9 

8.040 

15 

17  50  38.61 

8.4197 

86  33  37.5 

1381 

16 

19  41  40.04 

9.1888 

33  13  13.3 

8.144 

16 

17  53    3.70 

2.4166 

86  31  87.1 

9.082 

16 

19  43  60.89 

9.1779 

88    4     1.6 

8346 

17 

17  55  38.69 

2.4133 

86  19  17.6 

9338 

17 

19  46     1.38 

9.1719 

31  65  43.8 

8.347 

18 

17  67  53.39 

2.4099 

86  16  69.8 

9382 

18 

19  48  11.53 

9.1650 

SI  47  19.9 

8.447 

19 

18    0  17.79 

2.4065 

86  14  31.8 

2331 

19 

19  60  31.30 

9.1600 

81  38  50.1 

8346 

30 

18    3  43.07 

2.4090 

36  11  65.5 

9j679 

30 

19  68  30.73 

9.1541 

81  30  14.4 

8J6I4 

31 

18    5    6.14 

9.8903 

86    9  10.3 

9327 

81 

19  64  39.79 

9^1482 

31  81  32.9 

8.740 

33 

18    7  39.98 

2.8855 

86    6  16.3 

9374 

33 

19  56  48.60 

9L1493 

31  13  45.6 

8335 

33 

18    9  53.60 
MC 

2.3917 

>NDA1 

S.36     3  13.5 
'  2. 

3.190 

83 

19  58  66.86 
WED 

2.1864 

NESD. 

S.81     3  63.6 
iY   4. 

8380 

0 

18  13  16.98 

9.8878 

S.36    0     1.9 

8365 

0 

80     1    4.87 

9L1805 

S.80  64  64.0 

moss 

1 

18  14  40.13 

9L3S37 

35  66  41.7 

8.400 

1 

80    3  13.53 

9.1^16 

80  46  49.9 

•JM 

3 

18  17    3.03 

9J796 

86  63  13.8 

8.652 

8 

80    6  19.83 

9.1187 

80  36  40.3 

•306 

3 

18  19  35.67 

S.3753 

85  49  35.4 

8305 

3 

30    7  86.77 

9^1129 

SO  87  85.3 

i.206 

4 

18  31  48.06 

9J710 

35  45  49.4 

8.837 

4 

80    9  33.37 

9.1070 

80  18    4.9 

0383 

!     5 

18  34  10.19 

SJM66 

85  41  55.0 

8378 

6 

80  11  39.63 

9.1012 

80    8  39.3 

9.470 

6 

18  36  33.05 

2.8621 

85  37  63.1 

4.118 

6 

80  13  45.53 

23954 

19  59    8.5 

9L596 

7 

18  38  53.64 

9.8576 

85  33  40.9 

4.257 

7 

80  15  61.07 

93696 

19  49  33.6 

•310 

8 

18  31  14.96 

9Juao 

85  39  81.3 

4395 

8 

80  17  66.87 

93888 

19  39  61.7 

B.728 

,     9 

18  33  35.99 

9.3482 

85  84  63.4 

4333 

9 

80  30    1.13 

93780 

19  30    6.8 

IL906 

I  10 

18  35  56.74 

913484 

85  80  17.4 

4369 

10 

80  88    6.63 

93728 

19  80  15.0 

•387 

■  11 

18  38  17.30 

9.3886 

85  15  33.8 

4304 

11 

SO  84    9.80 

93606 

19  10  19.3 

0367 

13 

18  40  37.37 

9L8337 

35  10  41.0 

4.938 

13 

30  86  13.63 

93609 

19    0  18.9 

10316 

13 

18  43  57.34 

2.8287 

35    6  40.7 

6.071 

13 

80  88  17.10 

93653 

18  50  13.8 

10^124 

14 

18  45  16.83 

2.8337 

85    0  33.5 

6303 

14 

80  30  30.85 

93406 

18  40    4.0 

10.201 

15 

18  47  36.09 

2.8186 

84  65  16.4 

6334 

16 

80  33  83.06 

93440 

18  89  49.7 

10376 

16 

18  49  55.05 

23185 

84  49  53.4 

6.464 

16 

30  34  86.53 

93885 

18  19  30.9 

16310 

17 

18  53  13.70 

2J083 

84  44  80.7 

5393 

17 

80  36  37.67 

93380 

18    9    7.6 

NU«M 

18 

18  54  33.04 

93031 

84  38  41.3 

6.720 

18 

80  38  89.49 

93275 

17  68  40.0 

y^jm 

19 

18  56  50.07 

2.2978 

84  33  54.3 

5347 

19 

SO  40  30.97 

93220 

17  48    8.1 

MUOB 

SO 

18  59    7.77 

2.2924 

84  86  60.7 

6.973 

30 

SO  43  38.13 

93M6 

17  37  31.9 

103K 

31 

19     1  35.15 

2.2869 

84  80  67.6 

6398 

31 

80  44  33.97 

93118 

17  86  51.6 

10.707 

33 

19    3  43.30 

23814 

84  14  48.0 

6321 

33 

80  46  33.48 

23069 

17  16    7.1 

10.776 

33 

19    5  58.93 

93759 

84    8  31.1 

6343 

33 

SO  48  33.67 

23006 

17    5  18.6 

10019 

34 

19    8  15.31 

2.2704 

S.34    3    6.9 

&464 

34 

80  50  33.55 

1.9933 

S.16  54  86.1 

10308 

VI- 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


^oar. 


BfC^t 


Din. 
forlm. 


Diff. 
forlm, 


Soar. 


Bighl 


BUT. 
fiMrlm. 


DUE. 
forlm. 


0 

1 

d 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I  14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THUESDAY  5. 


h.  a 
20  50 
20  52 
20  54 
20  56 

20  58 

21  0 
21  2 
21  4 
21  6 
21  8 
21  10 
21  12 
21  14 
21  16 
21  18 
21  19 
21  21 
21  23 
21  25 
21  27 
21  29 
21  31 
21  33 
21  35 


21  37 
21  38 
21  40 
21  42 
21  44 
21  46 
21  48 
21  50 
21  51 
21  53 
21  55 
21  57 
21  59 


1.  s. 
33.55 
33.11 
32.36 
31.30 
29.94 
28.28 
26.31 
24.04 
21.48 
18.63 
15.48 
12.05 
8.34 
4.35 
0.08 
55.54 
50.72 
45.64 
40.30 
34.70 
28.84 
22.73 
16.37 
9.76 


1.9901 
I.9B19 
.9T96 
1.9747 
1.9iBT 
\M€I 
1.9607 
I.9M8 


1.9406 
.9806 
I4»13 


L9175 
1.9183 
1.9088 
1.9045 
1.9008 
.8961 
[J819 


1.16  54  26.1 

16  43  29.7 
16  32  29.5 

16  21  25.5 

16  10  17.8 

15  59  6.4 

15  47  51.5 

15  36*33.1 
15  25  11.2 

15  13  45.9 

15  2  17.3 

14  50  45.4 

14  39  10.3 

14  27  32.0 

14  15  50.6 

14  4  6.2 

13  52  18.8 

13  40  28.4 

13  28  35.2 

13  16  39.1 

13  4  40.3 

12  52  38.8 

12  40  34.6 

1.12  28  27.8 


FRIDAY  6. 


22 
22 
22 
22 
22 
22 


2-2  12 
22  14 
22  15 
22  17 
22  19 
22  21 


2.91 

1.8888 

55.82 

1.0799 

48.50 

1.81W 

40.94 

1.6133 

33.16 

138B4 

25.15 

1.8647 

16.92 

1.8610 

8.47 

1.8674 

59.81 

1.8680 

50.94 

1.6604 

41.86 

1.8470 

32.58 

1.8487 

23.10 

1.9404 

13.42 

1.8173 

3.66 

1.8841 

53.51 

1.8810 

43.28 

1.8380 

32.87 

1.8351 

22.29 

l^>j 

11.53 

1.8198 

0.61 

1.8166 

49.53 

1.8140 

38.29 

13114 

26.90 

1.8068 

15.35 

1.8063 

.12  16  18.5 

12  4  6.7 

11  51  52.5 

11  39  35.9 

11  27  17.0 

11  14  55.9 

U  2  32.5 

10  50  7.0 

10  37  39.3 

10  25  9.6 

10  12  37.9 

10  0  4.3 

9  47  28.7 

9  34  51.3 

9  22  12.0 

9  9  31.0 

8  .56  48.3 

8  44  3.9 

8  31  17.8 

8  18  30.2 

8  5  41.0 

7  52  50.3 

7  39  58.2 

7  27  4.7 

.  7  14  9.8 


10.906 

lojm 

UM5 
114)96 
11.160 
11.319 
11.978 
11J86 
11.898 
11.449 
11.604 

lijue 

11.611 
11.661 
11.716 
11.766 
11.814 
11.863 
11.911 
llJNi7 
13.003 
19JM7 
13.001 
13.184 


13.176 
13.317 
13.367 
12.396 
13.334 
13.871 
13.407 
13.443 
13.478 
13.513 
13.645 
12J77 
13.606 
130139 
13.066 
13.607 
13.736 
13.7M 
13.TB1 
13.607 


13.867 
13.880 
UMQ 
13.935 


SATURDAY  7. 


h.  m. 
22  21 
22  23 
22  24 
22  26 
22  28 
22  30 
22  32 
22  33 
22  35 
22  37 
22  39 
22  40 
22  42 
22  44 
22  46 
22  48 
22  49 
22  51 
22  53 
22  55 
22  56 

22  58 

23  0 
23  2 


B. 

0. 

15.35 

1.8068 

3.66 

1.8089 

51.82 

13)16 

39.85 

1.7908 

27.74 

1.7071 

15.50 

1.7960 

3.14 

1.7930 

50.65 

1.1900 

38.05 

1.1889 

25.33 

1.1871 

12.50 

1.1868 

59.57 

1.7686 

46.53 

L1819 

33.40 

1.1808 

20.17 

1.1788 

6.86 

1.1774 

53.46 

1.1760 

39.98 

1.1747 

26.43 

1.1186 

12.80 

1.T738 

59.11 

1.1713 

45.35 

1.7703 

31.54 

1.7688 

17.67 

1.7684 

O    I    i 

7  14  9.8 
7  1  13.7 
6  48  16.3 
6  35  17.7 
6  22  17.9 
6  9  17.0 
5  56  15.1 
5  43  12.1 


30  8.2 

17  3.3 

3  57.5 

50  50.V 

37  43.4 

24  35.2 

11  26.2 

3  58  16.5 

3  45  6.1 

3  31  55.1 

3  18  43.5 

3  5  31.4 

2  52  18.8 

2  39  5.7 

2  25  52.2 

2  12  38.3 


SUNDAY  8. 


23 
23 
23 
23 
23 


23  12 
23  14 
23  16 
23  18 
23  19 
23  21 
23  23 
23  25 
23  27 
23  28 
23  30 
23  32 
23  34 
23  35 
23  37 
23  39 
23  41 
23  42 
23  44 
23  46 


3.75 

1.7676 

49.78 

1.7666 

35.77 

1.7663 

21.73 

1.7696 

7.65 

1.7651 

53.54 

1.7646 

39.41 

1.7643 

25.25 

1.7639 

11.08 

1.7687 

56.89 

1.7635 

42.70 

1.1884 

28.50 

1.7684 

14.31 

1.7686 

0.12 

1.7686 

45.94 

1.1636 

31.77 

1.1640 

17.62 

1.1643 

3.49 

1.1641 

49.39 

1.1663 

35.32 

1.1666 

21.29 

1.1665 

7.30 

1.1679 

53.35 

1.1680 

39.45 

1.1688 

25.61 

1.1097 

s. 


N. 


59  24.1 
46  9.6 
32  54.8 
19  39.8 

6  24.7 
53  9.4 
39  54.1 
26  38.7 
13  23.2 

0  7.8 
13  7.6 
26  22.9 
39  38.0 
52  52.9 

6  7.7 
19  22.3 
32  36.5 
1  45  50.4 

1  59  3.9 

2  12  17.1 
2  25  29.8 
2  28  42.1 

2  51  53.8 

3  5  5.0 
3  18  15.6 


12.936 
13.946 
13.961 
13.987 
18.006 
13.033 
13.010 
13.067 
13.078 
UUMO 
13.108 
18.117 
13.180 
13.148 
13.166 
13.167 
18.178 
13.188 
13.197 
13.306 
13.314 
13J3» 
18.1^8 
18.984 


13.989 
18.344 
18J348 
18.361 
18.363 
13.366 
18J366 
18367 
18.367 
18J366 
18.366 
13J263 
18.350 
13.317 
13.344 
13.340 
13.384 
13.336 
18.332 
18.316 
13.308 
18.300 
18.191 
18.163 
13.173 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Dur. 
forlm. 

Deelbifttkm. 

Diff. 

forlm. 

Ooor. 

Diff. 
forlm. 

DeeUBfttloii. 

DiO. 
forlm. 

MONDAY  9. 

WEDNESDAY   11. 

, 

h.    m.    8. 

B. 

O         1         II 

fi 

h.    m.    B. 

B. 

O        /        II 

n 

0 

23  46  35.61 

1.7897 

N.  3  18  15.6 

13.173 

0 

1  13  48.47 

1.8990 

N.18  85  59.3 

11.8T4 

1 

33  48  11.83 

1.7707 

3  31  25.6 

13.161 

1 

1  15  48.54 

1.90U 

13  37  50.4 

11.838 

2 

23  49  58.10 

1.7718 

3  44  34.9 

13.149 

3 

1  17  36.88 

ijxm 

13  49  38.7 

11.781    1 

3 

23  51  44.44 

i.Tm 

3  57  43.5 

13.187 

3 

1  19  31.49 

1.9135 

14     1  34.1 

11.718   1 

4 

23  53  30.85 

1.7741 

4  10  61.3 

13.134 

4 

1  31  36.38 

1.9171 

14  13    6,7 

1I.684 

5 

23  65  17.34 

1.77M 

4  23  68.4 

13.111 

6 

1  83  31.64 

1.9317 

14  84  46.4 

1L6S5 

6 

23  57    3.90 

1.7767 

4  37    4.6 

13.097 

6 

1  35  16.99 

1.9264 

14  36  83.0 

1L566 

7 

23  58  50.54 

1.7781 

4  50    9.9 

18.083 

7 

1  27  12.73 

1.9813 

14  47  66.6 

1L533 

8 

0    0  37.27 

1.7796 

5    3  14.4 

1ZM1 

8 

1  29    8.75 

1.9802 

14  69  27.0 

11.181 

9 

0    3  34.09 

1.7811 

6  16  17.9 

IZMl 

9 

1  31     6.07 

1.9411 

15  10  54.3 

11.438 

10 

0    4  11.00 

1.7827 

5  29  30.5 

18.084 

10 

1  33     1.69 

1.9461 

16  83  18.4 

1L374 

11 

0    5  58.03 

1.7846 

6  43  32.0 

13.017 

11 

1  34  58.68 

14»513 

15  33  30.8 

1L3I0 

13 

0    7  45.14 

1.7868 

6  66  32.5 

13.999 

13 

1  36  65.85 

1.9665 

15  44  56.7 

11.368 

13 

0    9  33.37 

1.7881 

6    8  21.9 

13.980 

13 

I  38  53.40 

1.9617 

16  56  10.8 

1L366 

14 

0  11  19.71 

1.790Q 

6  21  30.1 

12.961 

14 

1  40  61.86 

1.9670 

16    7  21.5 

1L148 

15 

0  13    7.17 

1.7991 

6  34  17.3 

13.941 

16 

1  43  49.44 

1.9733 

16  16  88.6 

1L088 

16 

0  14  54.76 

1.7943 

6  47  13.0 

13.930 

16 

1  44  47.94 

1.9777 

16  39  38.8 

lUHO 

17 

0  16  43.48 

1.7964 

7    0    7.5 

13.898 

17 

1  46  46.76 

1.9883 

16  40  38.1 

10JM8 

18 

0  18  30.33 

1.7986 

7  13    0.8 

13.676 

18 

1  48  46.93 

1.9888 

16  61  38.4 

ia906 

19 

0  30  18.31 

1.8009 

7  25  53.7 

13.854 

19 

1  60  46.41 

1.9844 

17    3  31.0 

10.&M 

20 

0  23    6.44 

1.8088 

7  38  43.3 

13.831 

80 

1  58  45.84 

ijtooo 

17  13    9.7 

1&780 

31 

0  33  54.72 

1.8068 

7  51  33.4 

13.807 

81 

1  54  46.41 

9.0067 

17  33  64.6 

10.715 

33 

0  25  43.14 

1.8088 

8    4  30.1 

13.783 

33 

1  56  45.98 

3.0114 

17  34  35.5 

10.649 

23 

0  27  31.72 
TUl 

1.8108 

3SDA1 

N.  8  17    6.8 

r  10. 

13.756 

83 

1  58  46.77 
THU 

3.6173 

RSDA 

N.17  46  18.5 

sr  12. 

lojes 

0 

0  29  20.45 

1.8136 

N.  8  39  50.8 

13.780 

0 

8    0  47.98 

3.0280 

N.17  66  45.4 

10.514 

1 

0  31     9.35 

1.8168 

8  43  33.8 

13.708 

1 

8    8  49.64 

3.0989 

18    6  14.8 

10L445 

3 

0  33  58.41 

1.8191 

8  55  15.3 

13.676 

8 

8    4  61.45 

9.0849 

18  16  38.8 

10u375 

3 

0  34  47.64 

1.8230 

9    7  54.9 

13^7 

3 

8    6  63.78 

3.0409 

18  86  69.1 

10.301 

4 

0  36  37.05 

1.8249 

9  SO  33.8 

13.618 

4 

8    6  66.36 

3.0470 

18  37  16.1 

10330 

6 

0  38  36.63 

•    1.8379 

9  33    9.0 

13.568 

6 

8  10  69.36 

3.0681 

18  47  36.7 

10.157 

6 

0  40  16.40 

1.8810 

9  45  43.3 

13JW7 

6 

8  13    8.73 

3JKJ99 

18  57  33.9 

101082 

7 

0  43    6.35 

I.8S41 

,9  68  16.8 

13.536 

7 

8  15    6.47 

3.0654 

19    7  36.5 

iaoo6 

8 

0  43  56.49 

1.8879 

10  10  46.4 

13.494 

8 

2  17  10.68 

9.0T17 

19  17  34.6 

9.929 

9 

0  45  46.83 

1.840T 

10  33  16.0 

13.461 

9 

8  19  15.07 

3.0780 

19  37  88.0 

9.851 

10 

0  47  37.37 

1.8441 

10  36  41.7 

13.437 

10 

8  31  19.94 

3.0848 

19  37  16.7 

9.771 

11 

0  49  38.12 

1.8475 

10  48    6.3 

13.398 

11 

2  23  25.19 

3.0907 

19  47    0.5 

9i690 

13 

0  51  19.07 

1.8510 

11     0  38.8 

13.358 

13 

2  26  30.83 

3.0971 

19  66  39.6 

9.608 

13 

0  63  10.24 

1.8547 

11  13  49.3 

13.333 

13 

2  37  36.85 

3.1086 

SO    6  13.6 

9.526 

14 

0  55     1.63 

1.8584 

11  26    7.4 

12.385 

14 

8  89  43.86 

9.1101 

80  15  48.6 

0.449 

15 

0  66  63.24 

1.8631 

11  37  23.4 

13.948 

16 

8  31  60.06 

9.1167 

SO  86    6.5 

9.356 

16 

0  58  45.08 

1.8659 

11  49  37.1 

13.909 

16 

8  33  67.36 

3.1383 

80  34  25.3 

9.269 

17 

1     0  37.15 

1.8696 

12     1  48.5 

13.170 

17 

3  36    4.85 

3.1398 

20  43  38.8 

9.182 

18 

1     2  29.46 

1.8788 

13  13  67.5 

13.130 

18 

2  38  13.84 

3.1364 

20  52  47.1 

9.095 

19 

1     4  23.00 

1.8T78 

13  36    4.1 

UJ090 

19 

8  40  81.83 

3.1430 

21     1  50.0 

9.008 

30 

1     6  14.79 

1.8819 

13  38    8.3 

13.(M8 

80 

8  48  30.00 

3.1496 

21  10  47.5 

a913 

31 

1     8    7.83 

1.8861 

13  50    9.9 

13.006 

81 

8  44  39.18 

3.1568 

81  19  39.6 

8319 

23 

1  10     1.12 

1.8908 

13    3    9.0 

11.963 

83 

2  46  48.76 

3.1681 

21  28  25.8 

8.735 

33 

1  11  64.66 

1.8946 

13  14    5.6 

11.919 

83 

3  48  58.75 

3.1600 

21  37    6.4 

8.639 

34 

1  13  48.47 

1.8990 

N.13  35  69.3 

11.874 

84 

8  51     9.15 

3.1767 

N.81  46  41.3 

8L5S3 

VIII. 
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GKEENWICH    MEAN    TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

1 
Bow. 

Bight  AaoMukn. 

DUr. 
ttolm. 

BeoUntiim. 

DIff. 
Ibrlm. 

Boor. 

Dm 
forlm. 

DeeUnatioB. 

DIff. 
Ibrlm. 

FB 

IDAY 

13. 

SUNDAY 

15. 

1 

h.    m.    8. 

fl. 

O       1       n 

N 

h.   m.   ft. 

8. 

O        1         l» 

fl 

0 

S  51     9.15 

a.nCT 

N21  45  41.3 

ad38 

0 

4  43  18.90 

9.4823 

N.26  19  26.3 

3J»4 

1 

2  53  19.96 

S.16S5 

21  54  10.4 

&436 

1 

4  45  47.98 

9.4871 

26  21  44.6 

9.996 

3 

2  55  31.17 

9.1908 

22    2  33.6 

81337 

2 

4  48  17.35 

9.4918 

26  23  53.4 

flMH 

3 

2  57  42.79 

9.1971 

22  10  50.8 

&936 

3 

4  50  47.00 

9.4965 

26  25  62.7 

1.906 

4 

2  59  54.82 

9.9080 

22  19     1.9 

ai35 

4 

4  53  16.93 

9.6011 

26  27  42.4 

1.748 

5 

3    2    7.26 

9.9108 

22  27    6.9 

8L089 

5 

4  55  47.13 

9.5066 

26  29  22.4 

1.586 

6 

3    4  20.12 

9.91T? 

22  35    5.7 

7.998 

6 

4  58  17.60 

9.5100 

26  30  52.7 

1.498 

7 

3    6  33.39 

9.9946 

22  42  58.2 

7.839 

7 

5    0  48.32 

9J»149 

26  32  13.2 

1.950 

8 

3    8  47.08 

9.38M 

22  50  44.3 

7.715 

8 

5    3  19.30 

9.6183 

26  33  23.8 

1.096 

9 

3  11     1.18 

9.9884 

22  58  24.0 

7.607 

9 

5    5  50.52 

9.A933 

26  34  24.6 

0.990 

10 

3  13  15.69 

9.9408 

23    5  57.1 

7.498 

10 

5    8  91.08 

94963 

26  35  15.4 

0.1H 

11 

3  15  30.61 

9.9U1 

23  13  23.6 

7J87 

11 

5  10  53.66 

9.6990 

26  35  56.3 

0.598 

18 

3  17  45.94 

9.9508 

23  20  43.5 

7.975 

12 

5  13  25.57 

9.6386 

26  36  27.1 

0.431 

13 

3  20     1.68 

9.96A6 

23  27  56.6 

7.161 

13 

5  15  57.69 

9.5871 

26  36  47.8 

0.969 

14 

3  22  17.84 

9.9797 

23  35    2.8 

7.017 

14 

5  18  30.03 

9.5406 

26  36  58.5 

0.083 

15 

3  24  34.41 

9.9798 

23  43    2.1 

&031 

15 

5  21    2.55 

9.6437 

26  36  59.0 

0.076 

16 

3  26  51.39 

9.9865 

23  48  54.4 

&813 

16 

5  23  35.26 

9.5408 

26  36  49.4 

0.946 

17 

3  29    8.78 

9.9983 

23  55  39.7 

6.094 

17 

5  26    8.16 

9.5498 

26  36  29.5 

0.417 

18 

3  31  26.58 

9.8001 

24    2  17.8 

6.574 

18 

5  28  41.23 

9.6696 

26  35  59.4 

0.568 

19 

3  33  44.78 

9.3008 

24     8  48.7 

6.458 

19 

5  31  14.47 

9.5668 

26  35  19.0 

0.760 

20 

3  36    3.39 

9.3136 

24  15  12.2 

6.330 

20 

5  33  47.87 

9.6678 

26  34  28.2 

0.989 

21 

3  38  22.41 

9.3903 

24  21  28.3 

6.906 

21 

5  36  21.41 

9.6603 

26  33  27.1 

1.101 

23 

3  40  41.83 

9jKr70 

24  27  37.0 

&061 

22 

5  38  55.10 

9.5035 

26  32  15.7 

1.9T7 

23 

3  43     1.65 
SAT 

9.3837 

URDA 

N.24  33  38.1 
Y    14. 

5.9M 

23 

5  41  28.92 
MOl 

9.5647 

NDAY 

NJ26  30  53.9 
16. 

L45i 

0 

3  45  21.87 

9.3408 

N.24  39  31.5 

5.836 

0 

5  44    3.87 

9.6667 

N.26  29  21.6 

1.035 

1 

3  47  42.49 

9.3400 

24  45  17.2 

6.697 

1 

5  46  36.93 

9.6666 

26  27  38.9 

U99 

2 

3  50    3.50 

9.3536 

24  50  55.2 

5.667 

2 

5  49  11.10 

9.6708 

26  25  45.7 

1.973 

3 

3  52  24.90 

9.3600 

24  56  25.3 

5.435 

3 

5  51  45.37 

9.6719 

26  23  42.1 

9.148 

4 

3  54  46.70 

9J665 

25     1  47.4 

5.303 

4 

5  54  19.73 

9J»7S4 

26  21  27.9 

9.394 

5 

3  57    8.88 

9.3799 

25    7     1.5 

5.168 

5 

5  56  54.17 

9.6747 

26  19    3.2 

9.500 

6 

3  59  31.45 

9.37M 

25  12     7.5 

5.033 

6 

5  59  28.69 

9.6750 

26  16  27.9 

9.675 

7 

4     1  54.39 

9.3856 

25  17    5.3 

4395 

7 

6    2    3.28 

9.6709 

26  13  42.1 

9.851 

8 

4    4  17.71 

9.3918 

25  21  54.9 

4.757 

6 

6    4  37.99 

9.6778 

26  10  45.8 

8.097 

9 

4    6  41.40 

9.3080 

25  26  36.2 

4.617 

9 

6    7  12.61 

9.6786 

26    7  38.9 

8.208 

10 

4     9    5.47 

9.4041 

25  31     9.0 

4.476 

10 

6    9  47.34 

9.6791 

26    4  21.4 

8.379 

11 

4  11  29.90 

9.4103 

25  35  33.4 

4.335 

11 

6  12  22.10 

9.6796 

26    0  53.4 

8.»5 

12 

4  13  54.70 

9.4109 

25  39  49.2 

4.199 

12 

6  14  56.89 

9.6799 

25  57  14.8 

3.731 

13 

4  16  19.86 

9.4999 

25  43  66.4 

4U>47 

13 

6  17  31.69 

9.6800 

25  53  25.7 

3.907 

14 

4  18  45.37 

9.4981 

25  47  54.9 

3.901 

14 

6  20    6.49 

9J»00 

25  49  26.0 

um 

15 

4  21  11.23 

9.4838 

25  51  44.6 

3.755 

15 

6  22  41.29 

9.6799 

25  45  15.8 

4.108 

16 

4  23  37.43 

9.4396 

25  55  25.5 

3.607 

16 

6  25  16.08 

9.6796 

25  40  55.1 

4.438 

17 

4  26     3.98 

9.4459 

25  58  57.5 

8.456 

17 

6  27  50.85 

9Ur799 

25  36  23.9 

4.607 

18 

4  28  30.86 

9.4507 

20    2  20.5 

3.308 

18 

6  30  25.59 

3.6787 

25  31  42.3 

4.783 

19 

4  30  58.07 

9.4609 

26    5  34.5 

3.167 

19 

0  33    0.29 

9Un80 

25  26  50.2 

4.956 

20 

4  33  25.61 

9.4616 

26    8  39.3 

3J0f» 

20 

6  35  34.95 

3.6779 

25  21  47.6 

6.130 

21 

4  35  53.47 

9.4069 

26  11  35.0 

9.851 

21 

6  38    9.56 

3.6763 

25  16  34.6 

5.308 

22 

4  38  21.64 

9.4791 

26  14  21.4 

9.696 

22 

6  40  44.10 

3J»761 

25  11  11.2 

6.476 

23 

4  40  50.12 

9.4779 

26  16  58.5 

9.541 

23 

6  43  18.57 

3.6789 

25    5  37.5 

6.618 

u 

4  43  18.90 

9.4899 

N.26  19  26.3 

9.384 

24 

6  45  52.97 

9.6796 

N.24  59  53.4 

6.830 

1 
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IX. 


GREENWICH    MEAN    TIME. 

n 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION.                             1 

Hour. 

Bight  AMaukm. 

Dlfl. 
forlm. 

DeoUafttiOB. 

Difl. 
ftnrlm. 

Bbur. 

Bight  AMendon. 

DUt 
forlm. 

DeoUnatiMi. 

DUL 
fbrlm.l 

TUESDAY  17. 

THURSDAY   19. 

h.    m.    8. 

B 

O        1        1, 

II 

h.    m.    ft. 

0. 

O        f       « 

II 

0 

6  45  52.97 

fu-m 

N.24  59  63.4 

6.830 

0 

8  46  66.89 

3;4097 

N.17  19  18.9 

13385 

1 

6  48  27.29 

S.67U 

24  53  59.0 

6.993 

1 

8  48  19.41 

3.8980 

17    6  22A 

13397  1 

9 

6  51     1.51 

3.M06 

24  47  54.3 

6.188 

2 

6  60  48.16 

3.8834 

16  63  19.3 

18.107  ' 

3 

6  53  35.63 

3.6879 

24  41  39.4 

6.334 

3 

8  63    6.62 

9.8888 

16  40    9.6 

18.316 

4 

6  56    9.65 

3.M61 

24  35  14.2 

6.504 

4 

6  65  29.81 

3.8843 

16  26  63.4 

18333 

5 

6  58  43.56 

9.M41 

24  28  38.8 

6.674 

6 

8  57  52.72 

3.8796 

16  13  30.9 

18.438 

6 

7     1  17.34 

S.fi0aO 

24  21  53.3 

6.843 

6 

9    0  15.36 

8J760 

16    0    2.1 

18.581 

7 

7    3  61.00 

3.A6W 

24  14  67.7 

7U>10 

7 

9    2  37.72 

3.8704 

15  46  27.2 

18383 

8 

7    6  24.53 

2.Aft76 

24    7  62.1 

7.1T7 

8 

9    4  69.81 

3JW56 

15  32  46.3 

18.781   : 

9 

7    8  67.92 

iMSa 

24    0  36.4 

7.344 

9 

9    7  21.62 

3.8618 

16  18  69.5 

18339 

10 

7  11  31.16 

%&9ai 

23  63  10.8 

7.500 

10 

9    9  43.16 

3.8567 

15    6    6.8 

18335 

11 

7  14    4.24 

2.M01 

23  45  35.3 

7.674 

11 

9  12    4.43 

3.8623 

14  61     8.4 

14319 

12 

7  16  37.17 

3.M74 

23  37  49.9 

7.838 

12 

9  14  25.42 

33477 

14  37    4.5 

14.111 

13 

7  19    9.93 

3.M4A 

23  29  54.7 

8.001 

13 

9  16  46.14 

3.8483 

14  22  65.1 

14.303 

14 

7  21  42.62 

3.5417 

23  21  49.8 

8.183 

14 

9  19    6.60 

3.3387 

14    8  40.3 

14.391 

15 

7  24  14.93 

%oaa9 

23  13  35.2 

8.333 

16 

9  21  26.79 

3.8848 

13  64  20.3 

143n 

16 

7  26  47.16 

3.635* 

23    5  11.1 

8.483 

16 

9  23  46.71 

3.839» 

13  39  65.1 

14^161 

17 

7  29  19.18 

3.5322 

22  56  37.4 

8.641 

17 

9  26    6.37 

3.3354 

13  25  24.9 

14344 

18 

7  31  51.02 

3.5380 

22  47  64.2 

8.798 

18 

9  28  26.76 

3.8310 

13  10  49.8 

14.635 

19 

7  34  22.65 

3.6356 

22  39  01.7 

8.953 

19 

9  30  44.89 

3.8167 

12  66    9.8 

14.705 

20 

7  36  54.08 

3.62W 

22  20  69.8 

9.108 

20 

9  33    3.77 

3.8134 

12  41  25.2 

14.7Bi 

21 

7  39  25.29 

3.6184 

22  20  48.6 

9.303 

21 

0  35  22.39 

3.80^ 

12  26  36.0 

14367; 

22 

7  41  56.29 

3.6148 

22  11  28.3 

9.416 

22 

9  37  40.76 

3UX)4e 

12  11  42.3 

14381  : 

23 

7  44  27.07 
WRDl 

3.61U 

^ESDi 

N.22    1  66.8 
KY    18. 

9.567 

23 

9  39  68.88 
PR 

3.3999 

IDAY 

N.11  56  44.2 
20. 

15308 

0 

7  46  67.62 

3.6078 

N.21  52  20.8 

9.717 

0 

9  42  16.75 

3.3956 

N.11  41  41.9 

163B 

1 

7  49  27.94 

3.6034 

21  42  32.8 

9.806 

1 

9  44  34.38 

3.3918 

11  26  35.4 

15.143 

2 

7  51  58.03 

3,48M 

21  32  36.4 

10.014 

2 

9  46  61.77 

9.2878 

11  11  24.9 

16.308 

3 

7  54  27.89 

3.4967 

21  22  31.2 

10.180 

3 

9  49    8.92 

3.3839 

10  56  10.6 

15.373 

4 

7  56  67.51 

3^17 

21  12  17.2 

10.305 

4 

9  61  25.84 

3.3800 

10  40  69.2 

15336 

6 

7  59  26.89 

3.4876 

21     1  64.6 

10.449 

6 

9  63  42.63 

3.3763 

10  25  30.2 

15.387 

6 

8     1  66.02 

3.4886 

20  51  23.4 

10.591 

6 

9  65  68.98 

3.3734 

10  10    4.6 

16.456 

7 

8    4  24.90 

3.4796 

20  40  43.7 

10.789 

7 

9  68  15.21 

3J687 

9  54  35.6 

15.618 

8 

8    6  63.63 

3.4751 

20  29  55.6 

10.871 

8 

10    0  31.22 

3.3650 

9  39    3.0 

16.568 

9 

8    9  21.91 

3.4709 

20  18  69.2 

UM9 

9 

10    2  47.01 

3.3614 

9  23  27.2 

15323 

10 

8  11  60.03 

3.4686 

20    7  64.6 

11.146 

10 

10    6    2.59 

3.3578 

9    7  48.3 

16.673 

11 

8  14  17.89 

3.4013 

19  66  41.7 

11.280 

11 

10    7  17.95 

3.3548 

8  52    6.4 

16.738 

12 

8  16  45.49 

3.4578 

19  45  20.9 

11.413 

12 

10    9  33.11 

3.3509 

8  36  21.6 

16.771 

13 

8  19  12.82 

3.4638 

19  33  52.1 

1L545 

13 

10  11  48.06 

3.3476 

8  20  33.8 

16.817 

14 

8  21  39.88 

3.4486 

19  22  16.6 

11.675 

14 

10  14    2.81 

3.3143 

8    4  43.4 

15363 

15 

8  24    6.67 

3.4448 

19  10  31.1 

11.804 

16 

10  16  17.36 

3.3409 

7  48  60.4 

15305 

16 

8  26  33.19 

3.4398 

18  68  39.0 

11.931 

16 

10  18  31.72 

3.3878 

7  32  64.8 

15346 

17 

8  28  59.44 

3.4353 

18  46  39.4 

13.056 

17 

10  20  45.89 

3.3847 

7  16  66.9 

15.904 

18 

8  31  25.41 

3.4306 

18  34  32.3 

1^179 

18 

10  22  59.88 

9J816 

7    0  56.7 

16331 

19 

8  33  51.10 

3.4359 

18  22  17.9 

13.301 

19 

10  25  13.69 

3.-2286 

6  44  64.3 

10.057 

20 

8  36  16.52 

3.4318 

18    9  66.2 

13.431 

20 

10  27  27.31 

3.3357 

6  28  49.9 

16391 

21 

8  38  41.66 

3.4108 

17  67  27.4 

13.540 

21 

10  29  40.76 

3J3338 

6  12  43.5 

16.133 

22 

8  41     6.51 

3.4130 

17  44  61.6 

12.657 

22 

10  31  64.04 

3J1300 

6  66  35.3 

16.162 

23 

8  43  31.09 

3.4078 

17  32    8.6 

11773 

23 

10  34    7.15 

3.3173 

6  40  26.3 

10.186 

24 

8  45  55.39 

3.4037 

N.17  19  18.9 

13.886 

24 

10  36  20.10 

9.3145 

N.  6  24  13.7 

16306 

X, 
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OREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLD^ATION. 

H 

Dur. 

forlm. 

TTwillniflon 

Diff. 
forlm. 

Ooor. 

Bight  AMMkm. 

Wff. 
fiNTim. 

DeeUMtkm. 

Diff. 
forlm. 

SAT 

[JRDA 

Y  81. 

MONDAY  28, 

h.    m.    8. 

B. 

O        1        » 

If 

h.    m.    B. 

8. 

O         1         if 

II 

0 

10  36  90.10 

S.9145 

N.  5  24  13.7 

10.908 

0 

13  81     1.19 

9.1100 

S.  7  31  54.1 

16.614 

1 

10  38  39.80 

S.31I9 

5    8    0.6 

10.981 

1 

18  83  11.83 

9.1777 

7  47  23.4 

16.403 

3 

10  40  45.53 

2.90O6 

4  51  46.0 

10.904 

3 

13  35  33.51 

9.1708 

8    2  49.5 

16.406 

3 

10  43  58.03 

3.9071 

4  35  30.1 

16.975 

3 

13  37  33.37 

9.1700 

8  18  13.4 

16.863 

4 

10  45  10.38 

9.9047 

4  19  13.0 

16.904 

4 

13  99  44.10 

9.1811 

8  33  31.9 

16.306 

5 

10  47  99.59 

9.9094 

4    3  54.8 

10.013 

5 

19  31  55.01 

9.1896 

8  48  48.0 

16.388 

6 

10  49  34.67 

9.9008 

3  46  35.6 

lOJOB 

6 

13  34    6.00 

9.1889 

9    4    0.6 

16.179 

7 

10  51  46.69 

9.1088 

3  30  15.5 

10M3 

7 

13  36  17.08 

9.1808 

9  19    9.6 

16.119 

8 

10  53  68.45 

9.1901 

3  13  54.6 

10.004 

8 

18  38  38.34 

9.1068 

9  34  14.8 

154)67 

9 

10  56  10.15 

9.1041 

3  57  33.0 

16.866 

9 

13  40  39.50 

9.1884 

9  49  16.3 

14.903 

10 

10  58  91.74 

9.1099 

8  41  10.8 

]ajT4 

10 

13  43  50.85 

9.1901 

10    4  14.0 

14.998 

11 

11    0  33.99 

9.1004 

3  34  48.1 

16.301 

11 

18  46    3.31 

9.1918 

10  19    7.8 

14.903 

12 

11     9  44.59 

9.1008 

9    8  95.1 

10.880 

13 

13  47  13.87 

9.1986 

10  33  57.5 

14.7M 

13 

11    4  65.85 

9.1060 

1  53     1.8 

16J00 

13 

13  49  36.54 

9.1004 

10  48  43.1 

14.736 

14 

11    7    7.09 

9.1038 

1  35  38.3 

16^03 

14 

13  51  37.33 

9.1978 

11     3  24.6 

144>66 

i  1^ 

11     9  18.10 

9.1030 

1  19  14.7 

10.888 

15 

18  53  49.31 

9.1993 

11  18     1.8 

14.668 

16 

11  11  99.08 

9.1094 

1     3  51.1 

lOJKS 

16 

IS  56     1.33 

9.9019 

11  32  34.6 

14.6K) 

17 

11  13  39.98 

9.1010 

0  46  37.6 

10.300 

17 

13  58  13.35 

9.9008 

11  47    3.0 

14.436 

18 

11  15  50.80 

9.1707 

0  30    4.4 

16.884 

18 

13    0  35.61 

9.9064 

13     1  36.9 

14.360 

19 

11  18     1.54 

9.1784 

N.  0  13  41.5 

10408 

19 

13    3  38.00 

9.9078 

13  16  46.1 

J4.283 

90 

11  30  13.31 

9.1779 

S.  0    3  41.0 

10J70 

30 

13    4  50.53 

9J006 

13  30    0.7 

14.303 

91 

11  33  33.81 

9.1709 

0  19    3.0 

10.80] 

31 

13     7    3.17 

9.9191 

13  44  10.6 

14.138 

99 

11  34  33.36 

9.1708 

0  35  94.4 

]0.8i0 

23 

13    9  16.97 

9.9144 

13  68  15.5 

144M1 

93 

11  36  43.851 
SU 

9.1744 
NDAT? 

S.  0  51  45.0 
22. 

10.800 

23 

13  11  38.91 
TUI 

9JII06 
SSDAl 

S.13  13  15.5 
'  24. 

13.960 

0 

11  88  54.89 

9.1708 

S.  1    8    4.8 

10.838 

0 

13  13  41.99 

9J103 

S.13  26  10.6 

13.870 

1 

11  31    4.68 

9.1798 

1  84  23.7 

16J807 

1 

13  16  56.83 

9.9917 

13  40    0.6 

13.791 

9 

11  33  15.03 

9.1791 

1  40  41.6 

16.990 

3 

13  18    8.60 

9.9943 

13  53  46.5 

13.705 

1     3 

11  35  85.34 

9.1716 

1  56  58.4 

l&STl 

3 

13  30  33.13 

9.9908 

14    7  36.3 

134S18 

1     4 

11  37  35.61 

9.1710 

9  13  14.0 

10.360 

4 

13  33  36.83 

9.9994 

14  30  59.6 

13.680 

5 

11  39  45.86 

9.1700 

9  39  88.4 

16.938 

5 

13  34  49.66 

9.9890 

14  34  88.7 

18w440 

6 

11  41  56.08 

9.1709 

8  45  41.4 

16.904 

6 

13  27    3.66 

9.9047 

14  47  53.3 

13.849 

7 

11  44    6.38 

9.1009 

3     1  53.9 

10.179 

7 

13  39  17.83 

9.98T4 

16     1  10.5 

13.357 

8 

11  46  16.47 

9.1007 

3  18    3.9 

10.169 

8 

13  31  33.16 

&9409 

16  14  23.1 

18.108 

9 

11  48  36.65 

9.1008 

3  34  11.3 

10.194 

9 

13  33  46.66 

9.3430 

15  27  30.1 

134)08 

10 

11  50  36.83 

9.1000 

3  50  17.8 

10.004 

10 

13  36     1.33 

9J4fi8 

15  40  31.3 

13jn9 

11 

11  53  46.99 

9.1006 

4    6  83.5 

164)03 

11 

13  38  16.16 

9.3487 

15  53  36.7 

13.874 

19 

11  54  57.17 

9.1067 

4  83  35.3 

]64»9 

13 

13  40  31.17 

9.9616 

16    6  16.3 

13.TT6 

13 

11  57    7.35 

9.1090 

4  38  86.1 

16.905 

13 

13  43  46.36 

9.9646 

16  18  59.8 

13.076 

14 

11  59  17.55 

9.1T0O 

4  54  34.7 

16.969 

14 

13  45     1.73 

9.9070 

16  31  37.3 

13.676 

15 

13    1  37.76 

9.1704 

5  10  31.1 

lOJttl 

15 

13  47  17.86 

9.9006 

16  44    8.7 

12.473 

16 

13    3  38.00 

9.1708 

5  36  15.8 

16.903 

16 

13  49  33.99 

9.9080 

16  56  34.0 

13.869 

17 

13    5  48.97 

3.ni8 

5  43    6.9 

16.841 

17 

13  61  48.90 

9.9087 

17    8  53.0 

13.301 

18 

13    7  58.56 

9.1718 

5  57  56.1 

16.700 

18 

13  54    5.00 

9J9098 

17  31    5.7 

13.168 

19 

19  10    8.89 

9.1794 

6  13  49.7 

16.766 

19 

13  56  21.38 

%sm 

17  33  13.0 

134)61 

90 

19  13  19.35 

9.1781 

6  89  86.7 

16.710 

20 

13  58  37.75 

%3mo 

17  45  11.8 

11.943 

SI 

13  14  89.66 

9.1788 

6  45    7.9 

164K8 

81 

14    0  54.41 

9.9193 

17  57    5.1 

11.833 

99 

13  16  40.13 

9.1747 

7    0  46.3 

l5Slb 

23 

14    3  11.26 

9.9838 

18    8  51.8 

11.733 

33 

19  18  50.63 

9.17M 

7  16  31.7 

16.609 

23 

14    5  28.30 

9.9066 

18  20  31.8 

11.011 

f*,. 

13  31     1.19 

9.1706 

S.  7  31  54,1 

16.614 

34 

14    7  45.52 

9.9887 

S.18  32    5.1 

11.499 

120 


JULY,    1860. 


XI. 


GREENWICH  MEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AMoirion. 

IMIL 
forlm. 

BwHmllrwi. 

DIff. 
for  1  m. 

Eonr. 

IMff. 
forlm. 

DUE. 
ftirlm. 

WEDNESDAY  25. 

FRIDAY 

27. 

h.    m.    •. 

8. 

O       t        » 

II 

h.   m.   8. 

8. 

o      1      ti 

II 

0 

14    7  45.53 

ism 

S.18  33    5.1 

1L499 

0 

16     1     3.55 

94180 

S.85  15  50.0 

sjao» 

1 

14  10    3.94 

^aa\9 

18  43  31.6 

11.885 

1 

16    3  88.68 

3.4194 

85  30  46.0 

4357 

9 

14  13  30.55 

9.3051 

18  54  51.3 

11.970 

3 

16    5  53.88 

3.4907 

85  35  38.9 

4.705 

3 

14  14  38.35 

3.9888 

19    6    4.0 

1U54 

3 

16    8  19.16 

9.4S19 

85  30  10.7 

4.953 

:  4 

14  16  56.35 

9.aoiA 

19  17    9.8 

llj087 

4 

16  10  44.51 

9.4930 

85  34  39.3 

4401 

1   ^ 

14  19  14.54 

flMil 

10  38    8.5 

10.990 

5 

16  13    9.93 

3.4341 

85  38  58.8 

4.948 

1    6 

14  31  33.02 

3.3079 

19  30    0.3 

10.802 

6 

16  15  35.40 

9.4951 

85  43    9.1 

4^095 

7 

14  33  51.49 

3.3113 

19  49  44.7 

]a683 

7 

10  18    0.93 

9.4959 

85  47  10.3 

8JM1  i 

8 

•14  36  10.36 

3.3141 

30    0  33.0 

1006] 

8 

16  30  36.51 

9.4967 

85  51     3.1 

8.788' 

9 

14  38  39.33 

9.3176 

30  10  53.0 

10.489 

9 

16  83  53.13 

9.4974 

85  54  44.8 

SUS4 

!  10 

14  30  48.37 

3.3906 

30  31  14.7 

10.816 

10 

16  35  17.80 

9.4980 

85  58  18.8 

8480 

1  11 

14  33    7.71 

9Ji310 

80  31  30.0 

iai93 

11 

16  37  43.50 

94385 

86     1  43.4 

8496 

!  Id 

14  35  37.35 

9.8373 

30  41  37.8 

lOJOBl 

13 

16  30    9.31 

94389 

86    4  57.3 

8.171 

1  13 

14  37  46.98 

9.3301 

SO  51  38.0 

0.941 

13 

16  33  34.95 

94993 

86    8    3.9 

8.616 

1  U 

14  40    6.90 

9.3336 

31     1  30.7 

9.814 

14 

16  35    0.71 

94394 

86  10  59.8 

9.861 

15 

14  43  37.01 

9.8867 

31  11  15.7 

9.686 

15 

16  37  36.48 

94395 

86  13  46.3 

9.706 

16 

14  44  47.31 

9Ji886 

31  30  53.0 

9.657 

10 

16  39  53.35 

94395 

86  16  33.9 

9.850 

17 

14  47    7.79 

9.8439 

81  30  39.5 

9u436 

17 

16  49  18.03 

9.4994 

86  18  53.3 

9JM 

18 

14  49  38.46 

9.8460 

31  39  44.1 

9.394 

18 

16  44  43.78 

94993 

36  31  11.3 

9.988 

.  19 

14  51  49.31 

9.8491 

81  48  57.8 

9.1<a 

10 

16  47    9.53 

94989 

86  33  30.8 

9.683 

30 

14  54  10.35 

9.3033 

81  58    3.5 

ftil39 

30 

16  49  35.35 

94985 

36  85  81.1 

1.098 

SI 

14  56  31.57 

9.3AU 

33    7     1.3 

&894 

31 

16  53    0.95 

94381 

86  37  13.1 

1.771 

33 

14  58  53.97 

3.8963 

33  15  50.8 

8.759 

83 

16  54  86.63 

94975 

86  38  53.7 

1.616 

33 

15     1  14.55 
THU 

9J611 

RSDA^ 

S.33  34  33.3 
Y  26. 

8.634 

83 

16  56  53.85 
SATl 

94968 

URDA^ 

S.86  30  36.0 
Jr   28. 

lw461 

0 

15    3  36.30 

3.3640 

S.83  33    5.7 

8L488 

0 

16  59  17.83 

9.4960 

S.36  31  49.0 

1;306 

1 

15     5  58.33 

3.3608 

33  41  30.9 

84151 

1 

17     1  43.36 

94951 

86  33    3.7 

1.143 

3 

15    8  30.33 

9Ji6g7 

33  49  47.8 

8.313 

8 

17    4    8.84 

94941 

86  34    7.3 

6J»7  ; 

3 

15  10  43.59 

9.8735 

33  57  56.5 

8Jn& 

3 

17    6  34.35 

9.4939 

86  35    3.4 

0j8t3   1 

4 

15  13    5.08 

3.8758 

83    5  56.8 

7.936 

4 

17    8  59.59 

94317 

86  35  48.3 

01080 

5 

15  15  37.61 

3.3780 

33  13  48.8 

7.797 

5 

17  11  34.86 

S43M 

86  36  85.0 

0.585   j 

6 

15  17  50.37 

3.8806 

83  31  83.4 

7.667 

6 

17  13  50.04 

94190 

86  36  53.5 

0383   i 

7 

15  30  13.38 

3J883 

S3  39    7.5 

7.515 

7 

17  16  15.13 

94174 

86  37  10.8 

€1939  • 

8 

15  33  36.35 

3JI866 

83  36  34.3 

7J73 

8 

17  18  40.13 

94158 

86  37  30.0 

aj076 

9 

15  34  59.57 

3JI88S 

33  43  53.3 

7.331 

9 

17  81    5.03 

94141 

86  37  80.0 

ojon 

10 

15  37  33.94 

3.3007 

S3  51     1.9 

7.088 

10 

17  33  39.83 

94133 

86  37  10.8 

0.930  ; 

11 

15  39  46.45 

3.8980 

33  58    3.8 

6.943 

11 

17  35  54.50 

94104 

36  36  53.5 

0L883  ! 

13 

15  33  10.10 

3.8908 

34    4  55.0 

6.798 

13 

17  38  19.07 

94084 

36  36  35.0 

0334   1 

13 

15  34  33.89 

3.8976 

34  11  38.5 

6UI53 

13 

17  30  43.51 

94063 

36  35  48.4 

6U095 

14 

15  36  57.81 

341998 

34  18  13.3 

6.505 

14 

17  33    7.83 

9.4041 

86  35    3.8 

0386 

15 

15  39  31.86 

3.4090 

84  34  39.1 

6.358 

15 

17  35  31.99 

94017 

86  34    8.1 

0387 

16 

15  41  46.05 

3.4041 

84  30  56.3 

6.310 

16 

17  37  56.03 

9J093 

86  33    4.4 

1.137 

17 

15  44  10.36 

3.4061 

34  37    4.4 

60)63 

17 

17  40  19.90 

9.8867 

86  31  51.7 

1387 

18 

15  46  34.78 

3.4080 

34  43    3.6 

5.918 

18 

17  43  43.63 

9J941 

86  30  30.0 

1486 

19 

15  48  59.33 

3.4098 

84  48  53.9 

5.763 

19 

17  45    7.19 

9.8014 

86  38  59.4 

1485    1 

30 

15  51  33.96 

3.4116 

84  54  35.3 

5.618 

30 

17  47  30.59 

9.3886 

36  37  19.8 

LtS8 

31 

15  53  48.71 

3.4183 

35    0    7.5 

6.463 

81 

17  49  53.82 

9J857 

36  35  31.4 

1381    1 

33 

15  56  13.56 

9U149 

35    5  30.7 

6.311 

38 

17  53  16.87 

9.3837 

36  33  34.1 

9398   1 

33 

15  58  38.51 

9.4165 

35  10  44.9 

6.160 

83 

17  54  39.74 

9.8796 

86  31  38.0 

9.n4  i 

34 

16     1     3.55 

3.4180 

8.35  15  50.0 

6M» 

34 

17  57    3.43 

9.8764 

S.36  19  13.3 

9310  i 

ILII. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar.    Right 


VUL 
forlm. 


Diff. 
for 


Im.^^' 


Bight 


Diff. 
forlm. 


DacUMitfon. 


Diff. 
for  1  m. 


0 
I 

s 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

90 

91 

92 

93 


0 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

90 

91 

92 

93 

94 


SUNDAY  29. 


h. 
17 
17 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
IS 
18 
18 
18 
18 
18 
18 
18 


m.    s. 

ft. 

57    9.43 

sjrwA 

59  94.99 

SJ133 

1  47.29 

3.3699 

4    9.31 

3.3666 

6  3i.20 

3.3630 

8  59.87 

3.3094 

U  14.33 

sjttan 

13  35.56 

33M0 

15  56.57 

3.3483 

18  17.34 

33M8 

20  37.88 

3.3408 

29  58.18 

S.3363 

25  18.23 

^.^ffW 

27  38.03 

3.3979 

29  57.58 

3J»S6 

32  16.87 

3319S 

34  35.90 

3.3149 

36  54.66 

3:3105 

39  13.16 

341060 

41  31.38 

SJ»14 

43  49.33 

3.3968 

46    7.00 

3.3921 

48  24.38 

3.1874 

50  41.48 

%3B36 

S.96 
26 
26 
26 


26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
S.24 


19  13.2 
16  49.6 
14  17.4 
11  36.6 

8  47.2 
5  49.2 
2  42.8 

59  27.9 
56  4.6 
52  33.0 
48  53.0 
45  4.8 
41  8.3 
37  3.6 
32  50.8 
28  29.9 
24  1.0 
19  24.1 
14  39.2 

9  46.5 
4  46.0 

59  37.7 
54  21.7 
48  58.0 


MONDAY  30. 


18 
18 
18 
18 
19 
10 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


52  58.29 
55  14.81 
57  31.03 
59  46.96 
2  2.58 
4  17.90 
6  32.02 
8  47.63 
11  2.04 
13  16.13 
15  29.9i 
17  43.38 
19  56.53 
22  9.36 
24  21.88 
26  34.07 
28  45.94 
30  57.49 
33  8.71 
35  19.61 
37  30.18 
30  40.49 
41  50.34 
43  59.93 
46  9.19 


3^3777 
3.3738 
3.3679 


3.3679 


3.34T7 
3.3436 
3.3376 
3.3333 
3.3371 
3.3318 
3J2166 
3J2113 
3.3000 


3.1961 
3.1897 


3.1780 
3.1736 
3.1660 
3.1636 
3.1671 
3.1517 


S.24 
24 
24 
24 
24 
24 
94 
24 
23 
23 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 

S.21 


43  26.7 
37  47.9 
39  1.6 

26  8.0 
20  7.0 
13  58.7 

7  43.3 
1  20.7 

54  51.1 
48  14.4 
41  30.8 

34  40.2 

27  42.8 
20  38.6 
13  27.7 

6  10.1 
58  46.0 
51  15.3 
43  38.1 

35  54.5 

28  4.6 
20  8.4 
12  6.0 

3  57.4 

55  42.8 


3.330 
3.466 
3.609 
3.763 
3.895 
3U07 
3.178 
33J8 
3.468 
8.607 
3.736 
8373 
4^10 
4.146 
4.381 
4.415 
4.648 
4.6S1 
4.813 
4.943 

bsnz 

6^303 
6w330 
6408 


6.709 
6.833 
•J»55 
^076 
6. 197 
6317 
6.436 
9M-2 


6.669 
6.785 
6.900 
70)14 
7.136 
7.337 
7348 
7.466 
7366 
7.973 
7.779 
7384 
7388 
a091 
8L193 
&S93 


TUESDAY  31. 


h.  m. 
19  46 
19  48 
19  50 
19  59 
19  54 
19  56 
19  58 


20 
20 
20 
20 
20 


20  11 
20  13 
20  15 
20  17 
20  19 
20  2i 
20  24 
20  26 
20  28 
20  30 
20  32 
20  34 


H. 

B. 

9.19 

3.1617 

18.12 

3.1463 

26.73 

3.1407 

35.01 

3.1363 

49.95 

3.1397 

60.57 

3.1313 

57.86 

3.1188 

4.83 

3.1184 

11.47 

8.1079 

17.78 

3.1036 

93.77 

33071 

29.43 

83017 

34.77 

33663 

39.78 

33800 

44.47 

33765 

48.84 

33703 

59.89 

33618 

56.62 

33696 

0.03 

33641 

3.12 

33498 

5.89 

33136 

8.35 

33383 

10.49 

3.0331 

12.32 

3.0380 

S.21  55  42.8 
21  47  22.2 
21  38  55.7 
21  30  23.3 
21  21  45.1 
21  13  1.2 
21  4  U.7 
20  55  16.6 
20  46  15.9 
20  37  9.8 
20  27  68.4 
20  18  41.6 
20  9  19.5 
19  59  52.2 
19  50  19.8 
19  40  42.3 
19  30  59.8 
19  21  12.3 
19  11  20.0 
19  1  22.8 
18  5i  20.9 
18  41  14.3 
18  31  3.1 

S.18  20  47.4 


8393 
8393 
8.490 
8.688 
8.681 
&778 
8373 
8366 
0356 
9.146 
a336 
9334 
9.413 
9.498 
9.668 
0367 
a760 
9333 
9318 
9393 
10370 
10.148 
10.334 
10399 


WEDNESDAY,  AUGUST   1. 
20  36  13.85|     33i39|S.18  10  27.2|    10373 


PHASES  OF  THE   MOON. 


O  Full  Moon,     . 
C  Last  Quarter, . 
0  New  Moon, 
3>  First  Quarter, 


Day. 
2 
10 
18 
24 


h.     m. 

16  7.0 

17  58.1 
2  20.3 

18  19.7 


C  Apogee, 
C  Perigee, 


20 


h. 

9.5 

7.9 


16 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'^A 

Star's  Name 

P.  L. 

P.L. 

P.  L. 

P.L. 

and 

Noon. 

of 

ran. 

of 

VP» 

of 

IXh. 

of 

o  g 
I           1 

Position. 

Biff. 

ns. 

Diff. 

Diff. 

Spica 

W. 

O        1       n 

57  45  56 

3820 

O        /        II 

59  24  24 

S099 

O         1         H 

61     2  39 

9638 

O        1        II 

63  40  43 

9647 

Antares 

W. 

11  54  47 

S619 

13  33  25 

9031 

15  11  51 

9681 

16  50    4 

9M0 

1 

Mars 

E. 

39    8  47 

9M6 

37  29  45 

9667 

35  51    0 

9630 

34  13  33 

9833 

1 
1 

a  AqaileB 

E. 

50  33    3 

8763 

40  16  21 

W3I 

48     1  61 

8906 

46  48  36 

3966  , 

Fomalhaut 

E. 

72    6  46 

8069 

70  37  22 

8008 

69    8  31 

3077 

67  39  43 

8007 

aPegasi 

E. 

92  53  35 

2T70 

91  18  28 

am 

89  43  33 

2788 

88    8  50 

9798 

3 

Spica 

W. 

70  47  53 

9604 

79  24  41 

9f04 

74     1  16 

9713 

75  37  38 

97JS 

Aiitares 

W. 

34  58    2 

9687 

26  34  59 

9007 

38  11  43 

9707 

39  48  14 

9717 

Mars 

E. 

26    5  14 

2718 

24  28  58 

S740 

32  53  11 

9764 

31  17  56 

9798 

Fomalhaut 

E. 

60  33    7 

3316 

58  57  16 

8948 

57  31  58 

3374 

56    7  16 

8806 

a  Pejrasi 

E. 

80  18  33 

9861 

78  45  11 

9888 

77  12    5 

9876 

75  39  14 

9887 

a  Arietis 

E. 

122  53    4 

9707 

121  16  34 

9716 

110  40  16 

9796 

118    4  11 

9135 

3 

Spica 

W. 

83  36  11 

9776 

85  11  13 

S7B6 

60  46    3 

9794 

88  30  39 

9803  1 

Antares 

W. 

37  47  30 

2767 

39  22  41 

sfm 

40  57  39 

9787 

43  32  94 

9797 

Fomalhaut 

E. 

49  13  45 

3600 

47  53  21 

8648 

46  33  50 

3609 

45  15  15 

8655 

a  Pe^i 
a  Anetis 

E. 

67  59     3 

9964 

66  27  53 

9969 

64  57     1 

9984 

63  26  28 

8000 

E. 

110    6  52 

9784 

108  32    3 

9798 

106  57  96 

9808 

105  23    8 

3818 

4 

Spica 

W. 

96  10  27 

2883 

97  43  46 

9864 

09  16  51 

9873 

100  49  44 

9883 

Antares 

W. 

50  22  52 

2847 

51  56  19 

9807 

63  29  33 

9866 

55    3  35 

9876 

Fomalhaut 

E. 

38  58  59 

4093 

37  47  41 

4118 

36  37  57 

4993 

35  99  53 

4848 

a  Pegasi 

E. 

55  58  49 

8060 

54  30  22 

8106 

53    3  19 

8196 

51  34  40 

3147 

a  ArietiB 

E. 

97  34  12 

2803 

96     1    4 

9879 

94  38    0 

9889 

99  55  37 

9809 

5 

Spica 

W. 

108  31     7 

2030 

110    2  48 

9989 

111  34  17 

9947 

113    5  36 

S957 

Antares 

W. 

62  44  41 

2993 

64  16  31 

9039 

65  48    9 

9940 

67  19  37 

9M9 

Mars 

W. 

13  43  26 

3189 

15  10  47 

8009 

16  39    6 

8060 

18    8    5 

8087 

a  Pegasi 

E. 

44  23    9 

8969 

42  58  21 

8999 

41  34    8 

8331 

40  10  31 

8866 

a  Anetis 

E. 

85  14  54 

9988 

83  43  33 

mi 

83  12    3 

9056 

80  40  55 

9066 

Aldcbaran 

E. 

117  22  48 

3011 

115  52  37 

8000 

114  93  35 

8016 

119  69  48 

8033 

6 

Antares 

W. 

74  54  19 

9980 

76  24  46 

3S96 

77  65    4 

8003 

79  85  14 

8009 

Mars 

W. 

25  37  46 

2996 

27    8    4 

9004 

98  38  34 

9994 

30    8  44 

9983 

a  Arietis 

E. 

73    7  50 

8006 

71  37  43 

8019 

70    7  45 

8019 

68  37  56 

8026 

Aldebaran 

E. 

105  25  21 

3066 

103  56  18 

80» 

103  97  99 

8069 

100  68  34 

8074 

7 

Antares 

W. 

86  54    4 

8089 

88  23  20 

8048 

89  52  49 

8047 

91  99    3 

8063 

a  Aquilie 

W. 

42  13  39 

46S0 

43  15  21 

4660 

44  18  90 

4486 

45  99  95 

4416 

Mars 

w. 

37  40  25 

2997 

39  10  41 

8000 

40  40  54 

8001 

49  11    6 

8003 

a  Arietis 

E. 

61  10  57 

8056 

59  41  56 

8064 

58  IS     1 

8069 

66  44  13 

8074 

Aldebaran 

E. 

93  36  19 

3101 

92    8  11 

8106 

90  40    0 

8111 

89  19  IS 

8116 

Sun 

E. 

130  57  25 

8409 

129  35  11 

8406 

188  13    3 

8411 

196  50  59 

34M 

8 

Antares 

W. 

98  47    5 

8067 

100  15  55 

8000 

101  44  43 

8060 

103  13  30 

8010 

a  Aquilse 

W. 

50  56  49 

4140 

52    6    4 

4100 

53  16  58 

4070 

54  96  99 

4086 

Mars 

W. 

49  41  40 

3006 

51  11  43 

8006 

59  41  46 

8008 

54  11  49 

8007 

a  Arietis 

E. 

49  21  31 

8093 

47  53  13 

8006 

46  34  57 

8099 

44  56  45 

8101 

Aldebaran 

E. 

81  53  39 

8131 

80  26    7 

3188 

78  58  38 

8185 

77  31  11 

SI88 

Sun 

E. 

120     1  48 

3431 

118  40    7 

8484 

117  18  99 

8436 

115  56  59 

8486 

9 

Antares 

W. 

110  37  17 

8069 

112    6    4 

8067 

113  34  54 

8066 

115     3  46 

8068 

Mara 

W. 

61  42  21 

3001 

63  12  33 

9997 

64  49  49 

fi096 

66  13    6 

9009 

a  Aqullss 

W. 

60  27    3 

3869 

61  40  34 

8864 

69  54  30 

8841 

64    850 

9819 

XIV. 
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I.UKAB  DI8TANCES. 

id 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

/si 
1 

and 

Midnight. 

of 

XVh. 

of 

XVJGG^. 

of 

XXP». 

of 

Position. 

WL 

DIff. 

Diff. 

Diff. 

Spica          W. 

O         1        II 

64  18  34 

8SM 

O         1         1, 

65  56  13 

9666 

o      /      u 
67  33  30 

9675 

O         /         II 

69  10  52 

9084 

Antweea       W. 

18  26    6 

9649 

20    5  53 

9658 

21  43  29 

9668 

23  20  62 

3678 

Man            £. 

32  34  9S 

9649 

30  56  33 

9668 

29  19    4 

9OT9 

27  41  56 

3096 

a  Aqniln     £. 

45  36  41 

4018 

44  26  13 

4169 

43  17  18 

4276 

42  10    2 

4800 

Fomalhant  £. 

66  11  30 

8118 

64  43  42 

8140 

63  16  21 

8164 

61  49  29 

3189 

aPegaai       E. 

86  34  20 

9806 

85    0    3 

9818 

83  25  59 

9829 

81  52     9 

3840 

d 

Spica           W. 

77  13  47 

9188 

78  49  43 

9744 

80  25  25 

9766 

82    0  55 

9768 

MtaKs       W. 

31  24  32 

OTW 

33    0  36 

9787 

34  36  27 

9747 

36  12    5 

9756 

Mars            £. 

19  43  19 

9888 

18    9  27 

9868 

16  36  27 

9919 

15    4  32 

9985 

Fomalhaut  £. 

54  43  11 

8889 

53  19  44 

8875 

51  56  59 

84U 

50  34  59 

8455 

oPegasi       £. 

74    6  38 

9800 

72  34  19 

9913 

71     2  17 

9926 

69  30  31 

3940 

a  AnetiB      £. 

116  28  18 

9746 

114  52  38 

9764 

113  17  10 

9764 

111  41  65 

9rrr8 

8 

Spica           W. 

89  55    3 

9814 

91  29  13 

9^4 

93     3  11 

9884 

94  36  65 

3844 

Antaies       W. 

44    6  56 

9808 

45  41  14 

9818 

47  15  20 

9838 

48  49  12 

3837 

Fomalhaat  £. 

43  57  40 

8716 

42  41   10 

8783 

41  25  50 

8855 

40  11  44 

8934 

aPe^       E. 

61  56  15 

8016 

60  26  22 

8009 

58  56  49 

8050 

57  27  38 

8066 

a  Arietis      £. 

103  48  50 

9838 

102  14  52 

9839 

100  41     6 

3813 

99    7  33 

3853 

4 

Spica           W. 

102  22  25 

9693 

103  54  54 

9901 

105  27  10 

9919 

106  59  14 

9920 

Antares       W. 

56  35  25 

9886 

58    8    2 

9896 

59  40  27 

9905 

61  12  40 

3914 

Fomalhaat  £. 

34  23  40 

4476 

33  19  26 

4004 

32  17  21 

4792 

31  17  39 

4993 

aPeeasi       £. 

50    7  27 

8166 

48  40  39 

8191 

47  14  19 

3316 

45  48  29 

3343 

aAnetis      £. 

91  22  56 

9901 

89  50  38 

9910 

88  18  31 

9990 

86  46  37 

3938 

6 

Spica          W. 

114  36  43 

3966 

116    7  39 

9978 

117  38  25 

9981 

119     9     1 

3900 

Antares       W. 

68  50  54 

9966 

70  22    0 

3966 

71  52  56 

9973 

73  23  43 

3981 

Mars            W. 

10  37  32 

8090 

21     7  20 

8009 

22  37  21 

8003 

24     7  31 

9998 

aFe^       £. 

38  47  32 

8400 

37  25  16 

8440 

36     3  45 

8486 

34  43     4 

8533 

a  Anetis      £. 

79    9  57 

9973 

77  39  10 

99btl 

76    8  33 

9989 

74  38    7 

3997 

Aldebaian   £. 

111  22  57 

8080 

109  53  21 

8086 

108  23  53 

8013 

106  54  33 

3049 

« 

Antares       W. 

80  55  15 

8016 

82  25    8 

8099 

83  54  54 

8098 

85  24  32 

8038 

Man            W. 

31  39    5 

9966 

33    9  26 

9993 

34  39  47 

9994 

36  10    7 

3996 

a  Arietis      £. 

67    8  16 

8083 

65  38  44 

8M0 

64     9  21 

3046 

62  40    5 

3052 

Aldebanm   £. 

99  99  53 

8081 

98     1  29 

8086 

96  32  53 

8091 

95    4  33 

3096 

7 

AnUttes       W. 

99  51  18 

8066 

94  20  16 

8069 

95  49  16 

3063 

97  18  12 

8065 

a  Aqnilap      W. 

46  27  32 

4863 

47  33  36 

4996 

48  40  32 

4344 

49  48  17 

4194 

Man            W. 

43  41  16 

8004 

45  11  24 

8006 

46  41  31 

8006 

48  11  36 

8007 

aAnetis      E. 

55  15  30 

8078 

53  46  53 

8089 

52  18  21 

3086 

50  49  64 

8089 

Aldebaran   £. 

87  44  2i 

8119 

86  16  34 

8193 

84  48  52 

3136 

83  21  14 

3139 

Sun            E. 

125  29    1 

8190 

124    7     7 

8493 

122  45  17 

8437 

121  23  31 

3430 

6 

Antares       W. 

104  49  16 

8071 

106  U     1 

8071 

107  39  46 

3071 

109     8  31 

3070 

a  Aqnilaa      W. 

55  37  33 

4003 

56  49  10 

8970 

58     1  19 

3941 

69  13  67 

3914 

Man            W. 

55  41  53 

8006 

57  11  68 

8005 

58  42    4 

3005 

GO  12  11 

3003 

a  Arietis       £. 

43  28  37 

8106 

42    0  31 

8105 

40  32  28 

8106 

39     4  26 

3109 

Aldebaran   £. 

76    3  47 

8189 

74  30  24 

8140 

73     9     3 

3141 

71  41  43 

8141 

Sun            £. 

114  35  16 

8486 

113  13  40 

8436 

111  52     5 

3436 

110  30  29 

3435 

9 

Antares       W. 

116  32  42 

8060 

118     1  41 

8056 

119  30  45 

3093 

120  59  54 

8047 

Man            W. 

67  43  31 

9968 

69  13  50 

9984 

70  44  32 

3980 

72  15  10 

3974 

a  Aquilas      W. 

65  23  33 

8796 

66  36  37 

3778 

67  64     2 

3769 

69     9  47 

8740 
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GKEENWICH  MEAN  TIME. 

LUNAB  DISTAKCES. 

Star's  NaiDfl 

P.  L, 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Illh 

of 

Vlh. 

or 

1X^ 

of     : 

Position. 

Diff. 

DIff. 

Dlff. 

DHL    j 

1 

O        /         II 

O        1         II 

O         1         M 

O        1        u 

9 

Fomalhaut 

W. 

36  15  41 

436t 

37  21  36 

4376 

38  28  62 

4197 

39  37  33 

4136 

a  Arieds 

E. 

37  36  27 

3110 

36    8  29 

8111 

34  40  33 

8119 

33  18  38 

3114    1 

Aldebaran 

E. 

70  14  23 

8141 

68  47    3 

3141 

67  19  43 

3140 

65  53  88 

3B9 

Sux 

E. 

109     8  52 

3434 

107  47  14 

8431 

106  35  33 

8439 

105    3  50 

3^ 

10 

Mara 

W. 

73  45  55 

3969 

75  16  47 

3968 

76  47  46 

3969 

78  18  53 

39S0 

a  Aquilae 

W. 

70  25  52 

8793 

71  48  15 

8706 

72  58  56 

8690 

74  15  54 

3673 

Fomalhaut  W.| 

45  35  27 

3ai5 

46  49  43 

880S 

48    4  43 

3r76l 

49  30  37 

3723 

a  Arietifl 

E. 

25  53  32 

8134 

24  25  51 

3139 

22  58  16 

8186 

31  30  49 

8143 

Aldebaran 

E. 

58  35  15 

8131 

57    7  43 

8139 

55  40    8 

8196 

54  13  30 

3133 

Sun 

E. 

98  14  13 

8404 

96  52    0 

8399 

95  29  48 

8381 

94     7  17 

3386 

11 

Mars 

W. 

85  56  45 

3911 

87  38  50 

3901 

89     1     7 

3891 

90  33  37 

9884 

a  Aquilee 

W. 

80  44  55 

8S09 

83     3  30 

8686 

83  28  30 

8678 

84  41  84 

3669 

Fomalhaut 

W. 

55  48  35 

8668 

57    7  55 

8A29 

58  87  46 

8609 

59  48    7 

8476 

a  Peeasi 
Aldebaran 

W. 

32  58  35 

8660 

34  48    4 

8400 

35  38  39 

8463 

36  59  47 

8400 

E. 

46  53  26 

8110 

.45  35  89 

8106 

43  57  37 

8108 

48  89  31 

3101 

Sun 

E. 

87  18  55 

8343 

85  49  33 

8383 

84  85  58 

8333 

83    3  13 

3311 

13 

Mars 

W. 

98  19  27 

S830 

99  53  81 

3814 

101  87  31 

3801 

103     1  57 

S780 

a  AquilsB 

W. 

91  20  15 

8499 

93  40  40 

8488 

94     1  18 

8478 

95  88    7 

3468 

Fomalhaut 

W. 

66  36  59 

3366 

68    0    6 

8334 

69  83  38 

8813 

70  47  36 

3390 

a  Pesasi 
Aldebaran 

W. 

43  57  27 

8333 

45  88  57 

8304 

46  49    8 

8176 

48  15  41 

8148 

E. 

35    8  38 

8106 

33  40  34 

8110 

33  13  36 

8116 

30  44  46 

3136 

Sun 

E. 

76    0    2 

8360 

74  34  53 

8336 

73    9  36 

8333 

71  43  43 

3908 

13 

Mars 

W. 

110  58  26 

80Q0 

113  34  39 

3706 

114  11  n 

3693 

115  48    8 

serr 

a  AqnilsB 

W. 

102    8  51 

8435 

103  30  40 

8418 

104  58  36 

8418 

106  14  38 

3408 

Fomalhaut 

W. 

77  53  32 

8180 

79  19  54 

8170 

80  46  39 

8161 

83  13  47 

3183 

aPegasi 

W. 

55  36  53 

8033 

57    6  37 

8000 

58  36  50 

9977 

60    7  33 

9964 

Sun 

E. 

64  30  45 

3131 

63     3  13 

8114 

61  35  31 

8098 

60    7    9 

8063 

14 

a  Aquils 

W. 

113     5  51 

8400 

114  88    8 

8403 

115  50  33 

8407 

117  13  31 

8413 

Fomalhaut 

W. 

89  34  53 

8046 

91     4  10 

8099 

93  33  47 

8013 

94    3  44 

3998 

a  Pegasi 

W. 

67  47  59 

9M7 

69  31  36 

3837 

70  55  19 

3806 

73  39  39 

3786 

a  Anetia 

W. 

24  18    5 

3746 

85  53  44 

3730 

37  39  57 

3696 

39    6  43 

9679 

Sun 

E. 

52  40  55 

9994 

51  10  35 

8976 

49  39  53 

3966 

48    8  46 

9934 

15 

Fomalhaut 

W. 

101  38    0 

3990 

103     9  41 

3919 

104  41  38 

3908 

106  13  45 

9899 

a  Peorasi 

W. 

80  27  48 

3690 

82    4  41 

3673 

83  41  59 

9665 

85  19  41 

«37 

a  Anetis 

W. 

37  18     1 

3567 

38  57  41 

3647 

40  37  49 

3538 

48  18  83 

3509 

Sun 

E. 

40  27  30 

384S 

38  54     4 

3S30 

37  30  15 

3811 

35  46    3 

3794 

80 

Sun 

W. 

26     4  51 

3396 

27  48  31 

3896 

89  38  11 

3896 

31  15  51 

9396 

Spica 

E. 

67  56  34 

3116 

56     5  59 

3116 

54  15  84 

3117 

52  24  51 

9119 

Antares 

E. 

103  41  28 

3107 

101  50  39 

3107 

99  59  49 

SIOT 

98    9     1 

3108 

21 

Sun 

W. 

39  53  30 

3413 

41  36  48 

3417 

43  19  69 

3432 

45    3     3 

3496 

Spica 

E. 

43  13    3 

3136 

41  22  59 

3141 

39  33     3 

3147 

37  43  15 

3166 

Antares 

E. 

88  55  40 

3132 

87     5  14 

3136 

85  14  54 

3131 

83  24  42 

3136 

Mars 

E. 

134  25  44 

3073 

132  34     1 

3076 

130  42  25 

9081 

128  50  56 

3066 

22 

Sun 

W. 

53  36  15 

3461 

55  18  23 

3469 

57    0  20 

9477 

58  42    6 

9186 

Spica 

E. 

28  37  13 

3196 

26  48  42 

3310 

25    0  29 

3334 

23  12  37 

3337 

Antares 

E. 

74  15  49 

3168 

72  26  33 

3176 

70  37  28 

3183 

68  48  34 

9191 

XVI. 
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GEEENWICH  MEAN  TIME. 

LUMAB  DISTANCES: 

1 

Ster's  Name 

P.  L. 

P.  L. 

P.L. 

P.L. 

9 

and 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXPi. 

of     1 

Poflitkm. 

Dlff. 

DKL 

Diff. 

Dur. 

Fomalhanl  W. 

O        1         II 

40  47     1 

40M 

O        1         u 

41  57  43 

8090 

O         1         M 

43    9  24 

8044 

O         1         tt 

44  22    0 

8888 

a  Arietii      E. 

31  44  46 

81 U 

30  16  53 

8116 

28  49    3 

8110 

27  21  16 

3191 

Aldebanna   E. 

64  25    0 

S13S 

62  57  37 

818Y 

61  30  12 

8180 

60    2  45 

3188 

Sun            E. 

103  42     3 

UM 

102  20  12 

8410 

100  58  17 

8415 

99  36  17 

3410 

10 

Maw            W. 

79  50    8 

9MS 

81  21  32 

9980 

82  53    6 

9997 

84  24  50 

9919 

a  AquUtt      W. 

75  33  10 

8806 

76  50  42 

8649 

78    8  31 

8698 

79  26  35 

3613 

Foroalhaut  W. 

50  36  51 

868f 

51  53  54 

8601 

53  U  33 

3610 

54  29  47 

3567 

a  Arietis      £. 

20     3  31 

8J54 

18  36  27 

8171 

17    0  43 

8199 

15  43  24 

8997 

Aldebaran    E. 

52  44  48 

8100 

51  17     3 

811T 

49  49  14 

8114 

48  21  32 

3111 

Sun          .  E. 

92  44  43 

8878 

91  22     1 

8860 

89  59    9 

8860 

88  36     7 

3361 

11 

Mars            W. 

92     6  19 

387a 

93  39  15 

3861 

95  12  24 

9840 

96  45  48 

9688 

a  AquilflB      W. 

86     0  43 

8M4 

87  20  16 

8584 

88  40    3 

8698 

90    0    2 

8510 

Fomalhaut  W. 

61     8  58 

84A1 

62  30  17 

8490 

63  53    4 

8404 

65  14  18 

8879 

a  Pcgasi       W. 
Aldebaran   E. 

38  21  53 

8860 

39  44  45 

8883 

41     8  90 

8997 

42  32  35 

8965 

41     1  13 

8100 

39  33    3 

8101 

38    4  53 

8101 

36  36  45 

3109 

Sun            E. 

81  38  13 

8800 

80  14     1 

8380 

78  49  36 

8976 

77  24  56 

8964 

13 

Mara            W. 

104  36  39 

anft 

106  11  39 

9769 

107  46  57 

9740 

109  22  32 

9785 

a  Aquils      W. 

90  43    7 

8M6 

98    4  18 

8448 

99  25  40 

8430 

100  47  11 

8139 

Fomalbaut  W. 

72  U  59 

8270 

73  36  46 

8948 

75     1  58 

8999 

76  27  33 

3900 

aPegasi       W. 
Aldebaran    E. 

49  41  53 

8131 

51  10  37 

8096 

52  38  52 

8071 

54     7  37 

8046 

29  17     8 

8180 

27  49  46 

8157 

26  22  45 

8178 

24  56  11 

3906 

Sun             E. 

70  17  43 

8198 

68  51  26 

8178 

67  24  51 

3168 

65  57  57 

8148 

13 

Man            W. 

117  25  13 

M» 

119    2  44 

3046 

120  40  36 

9089 

122  18  48 

3617 

a  Aquila      W. 

107  36  46 

8408 

108  58  50 

8400 

110  21  15 

8899 

111  43  33 

8399 

Fomalhaut  W. 

83  41  17 

8114 

85     9     9 

8007 

86  37  22 

8079 

88    5  57 

8069 

aP^asi       W. 

61  38  42 

soaa 

63  10  20 

8010 

64  42  26 

9880 

66  14  59 

3968 

Sun            E. 

58  38  37 

806S 

57    9  44 

8047 

55  40  29 

8030 

54  10  53 

8019 

14 

a  Aqail»      W. 

118  34  33 

84-il 

119  56  26 

8489 

121  18    6 

8446 

122  39  30 

8463 

Fomalhaut  W. 

95  33  59 

9068 

97    4  33 

9968 

98  35  26 

9055 

100    6  35 

9949 

liP^aa       W. 

74    4  25 

3706 

75  39  37 

9747 

77  15  15 

3797 

78  51  19 

9708 

aArotia       W. 

30  43  59 

3660 

32  21  46 

3699 

34     0    2 

3607 

35  38  47 

9586 

Sun            E. 

46  37  17 

3930 

45     5  25 

3908 

43  33  10 

3865 

42    0  32 

9886 

15 

Fom^hant  W. 

107  46    5 

3891 

109  18  38 

9863 

110  51  18 

3879 

112  24    2 

3874 

a  Pcgasi        W. 

86  57  46 

3690 

88  36  14 

9609 

90  15    6 

3565 

91  54  21 

3570 

a  AnetM      W. 

43  59  24 

9490 

45  40  51 

9479 

47  22  43 

3454 

49     5     1 

»43 

Sun            E. 

34  11  26 

3775 

32  36  26 

3756 

31     1     3 

9740 

29  25  16 

9793 

SO 

Sun            W. 

32  59  29 

3890 

34  43    5 

MOl 

36  26  38 

3405 

88  10    6 

3406 

Spica           E. 

50  34  21 

3191 

48  43  54 

9194 

46  53  31 

9198 

45     3  14 

3133 

Antares        E. 

96  18  14 

3100 

94  27  30 

9119 

92  36  49 

9115 

90  46  12 

3118 

21 

Sun             W. 

46  46     0 

M38 

48  28  48 

9489 

50  11  97 

9446 

51  53  56 

9453 

Spica           E. 

35  53  39 

3169 

34     4  14 

9160 

32  15    0 

9178 

30  26    0 

9187 

Antares        E. 

81  34  37 

3141 

79  44  41 

9147 

77  54  54 

9153 

76     5  16 

9161 

Man            E. 

126  59  34 

9090 

125    8  20 

9000 

123  17  14 

9109 

121  26  17 

9107 

S3 

Sun            W. 

60  23  39 

9400 

62    4  59 

9004 

63  46     6 

9515 

65  26  59 

9594 

Spica           £. 

21  25    5 

9903 

19  37  57 

9378 

17  51  18 

9996 

16    5  13 

9896 

Antares       E. 

66  59  53 

9900 

65  11  25 

9906 

63  23  10 

9917 

61  35    8 

9997 

126 
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== 

asB-s 

GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES.                                                             1 

la 
23 

Star's  Name 

PL. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

or 

TTTh. 

of 

AOh. 

of 

IXh- 

of 

PositioB. 

Wff. 

ms. 

Dttt. 

IHIL 

Mars'           £. 

O         1           H 

119  35  29 

31  is 

O        f         J« 

117  44  50 

n» 

O       1        u 

115  54  21 

3137 

O       1        u 

114     4    3 

sm 

9606 

83 

Sun            W. 

67    7  39 

30» 

68  48    4 

3646 

70  28  15 

3656 

72    8  11 

Antares        E. 

59  47  20 

9836 

57  59  46 

3940 

56  12  27 

3956 

54  25  23 

3306 

Mars            E. 

104  55  25 

2176 

103    6  22 

3184 

101  17  31 

3194 

99  28  54 

3304 

a  Aquilsd      £* 

111  30  52 

3986 

109  59  17 

3939 

108  27  35 

9935 

106  55  48 

»» 

24 

Sun            W, 

80  24    7 

9633 

82    2  32 

3664 

83  40  41 

3M6 

85  18  34 

9697 

Antares        £. 

45  33  46 

9619 

43  48  14 

3639 

42    2  57 

3640 

40  17  56 

S861 

Mars            E. 

90  29  39 

33S6 

88  42  35 

3906 

86  55  46 

3979 

85    9  15 

2299 

a  AquilsB      £. 

90  16  42 

3681 

97  45    3 

3988 

96  13  32 

3944 

94  42    9 

3963 

25 

Sun            W. 

93  24    0 

3717 

95    0  17 

3T99 

96  36  19 

3741 

98  12    5 

3769 

Spica           W. 

14  31  54 

3M6 

16  13     3 

3497 

17  54  21 

3493 

19  35  45 

9494 

Antares       £. 

31  36  50 

3106 

29  53  24 

3417 

28  10  14 

3439 

26  97  20 

9489 

Mare            E. 

76  20  38 

3646 

74  35  45 

3666 

72  51     7 

3866 

71     6  46 

S379 

a  Aquilffi      E. 

87    8  10 

3606 

85  38    5 

3031 

84    8  18 

3666 

82  38  49 

9051 

Fomalhaut  E. 

111  47  41 

3661 

110  14  19 

3663 

108  40  59 

3864 

107    7  41 

9867 

1    ^ 

Sun            W. 

106     7    3 

3611 

107  41  17 

3838 

109  15  15 

9834 

110  48  59 

38a 

i 

Spica          W. 
Mars            E. 

28     1  29 

3633 

29  42  11 

3680 

31  22  42 

3638 

33     3    2 

S547 

62  29    8 

3487 

60  46  26 

3448 

59    4    0 

3460 

57  21  51 

9473 

a  AquilsB      E. 

75  16  38 

8146 

73  49  23 

8107 

72  22  34 

3189 

70  56  13 

9314 

Fomalhaat  E. 

99  22  35 

3685 

97  49  57 

3893 

96  17  29 

9901 

94  45  11 

9910 

aPegasi       E. 

121  33  14 

3710 

119  56  48 

2714 

118  20  27 

9718 

116  44  11 

27« 

27 

Sun            W. 

118  83  59 

3901 

120    6  16 

3013 

121  38  19 

9934 

123  10    8 

9964 

1 

Spica          W. 
Mare            E. 

41  21  38 

3606 

43    0  43 

9601 

44  39  36 

3611 

46  18  16 

9630 

48  55  11 

3681 

47  14  41 

3648 

45  34  28 

3656 

43  54  32 

9307 

a  Aquilffi      E. 

63  52  13 

3366 

62  29    9 

8903 

61     6  45 

3439 

59  45     1 

•406 

Fomalhaut  E. 

87    6  43 

99» 

85  35  42 

3978 

84     4  55 

3985 

82  34  24 

9908 

a  Pegasi       E. 

108  44  36 

3763 

107    9    6 

3700 

105  33  46 

3767 

103  58  35 

9T76 

28 

Spica           W. 
Mare            E. 

o4  28  30 

3686 

56    5  55 

3976 

57  43     9 

30B4 

59  20  10 

9898 

35  39  12 

3086 

34     1     4 

3649 

32  23  16 

3064 

30  45  49 

3081 

a  Aquike     E. 

53    8    3 

8T08 

51  51  19 

3Ta2 

50  35  37 

3834 

49  20  58 

9890 

Fomalhaat  E. 

75    6    2 

3071 

73  87  17 

3087 

72    8  52 

3105 

70  40  48 

8133 

a  Pegasi       E. 

96     5  13 

3816 

94  31     6 

3835 

92  57  10 

9883 

91  23  25 

9843 

29 

Spica          W. 

67  22  17 

3188 

68  58    7 

2746 

70  33  46 

3764 

72    9  14 

3788 

Antares       W. 

21  31  58 

3180 

23    7  58 

2788 

24  43  47 

2747 

26  19  24 

9756 

Fomalhaut  E. 

63  26  13 

3336 

62    0  34 

8348 

60  35  22 

3375 

59  10  41 

9800 

a  Pegasi       E. 

83  37  41 

3890 

82    5    9 

3900 

80  32  50 

39J0 

79     0  44 

9931 

30 

Spica           W. 

80    3  46 

3806 

81  88    7 

3813 

83  12  18 

ssei 

84  46  18 

SfiB 

Antares       W. 

34  14  41 

9706 

35  49  11 

3807 

37  23  30 

3815 

38  57  39 

9S38 

Fomalhaut  E. 

52  15  30 

3400 

50  54  21 

3490 

49  33  54 

3540 

48  14  14 

9SB5 

a  Pegasi       E. 

71  23  39 

39n 

69  52  57 

3968 

68  22  29 

8003 

66  52  17 

9014 

a  Arietis      E. 

113  39  11 

3816 

112     5    3 

9833 

110  31     5 

9881 

108  57  17 

9830 

31 

Spica           W. 

92  33  44 

3869 

94    6  43 

9877 

95  39  81 

9884 

97  12  10 

38011 

Antares        W. 

46  45  47 

3863 

48  18  54 

3970 

49  51  51 

9878 

51  24  38 

9968 

a  Pejrasi       E. 

59  25  19 

3063 

57  56  47 

3097 

56  28  84 

3U3 

55    0  40 

9190 

a  Anctis       E. 

101  10  51 

38n 

99  38    3 

3886 

98    5  25 

9806 

96  32  57 

9900 

XVIII. 


JULY,    1860. 


12T 


GEEENWICH    MEAN   TIME. 

1 

LUNAR  DISTANCES. 

39 

Btar'aName 

P.L. 

P.L. 

P.L. 

,.J 

Poaition. 

Midnight. 

or 

DIff. 

XVh- 

of 
DHL 

xvinh. 

of 
Diff. 

XXIh. 

of 
DIff. 

Mars            £. 

0      1      n 
113  13  66 

3141 

o     »      u 
110  34     0 

3149 

O        1         II 

108  34  16 

3167 

O       i         1. 

106  44  44 

9166 

S3 

Sun            W. 

73  47  63 

2ftTT 

75  37  19 

3889 

77    6  31 

3699 

78  45  27 

9611 

Antares       £. 

52  38  33 

52976 

50  51  58 

3387 

49    5  39 

9397 

47  19  35 

3307 

Mars            £. 

97  40  33 

3914 

95  53  36 

3834 

94    4  34 

3335 

93  16  59 

9345 

a  AqnilflB      E. 

105  23  58 

SSS3 

103  53    7 

3939 

103  20  16 

3934 

100  48  27 

3937 

94 

Sun            W. 

8a  56  11 

S0I0 

88  33  32 

3681 

90  10  37 

3693 

91  47  26 

3704 

Antares       E. 

38  33  11 

9a«B 

36  48  43 

3878 

35    4  29 

3881 

33  20  33 

3396 

Mars           E. 

63  22  59 

9W0 

81  37    0 

3811 

79  51  17 

8833 

78     5  49 

3333 

a  Aqw^      E. 

93  10  56 

3903 

91  39  55 

3979 

00    9    6 

3863 

88  38  31 

3993 

35 

Sun            W. 

99  47  36 

3761 

101  33  51 

9n6 

103  57  50 

3786 

104  32  34 

3799 

Spica          W. 

21  17    6 

9497 

83  58  34 

9103 

24  39  U 

3108 

36  20  36 

9515 

Antares       E. 

24  44  41 

3450 

83    3  18 

3403 

21  20  11 

3473 

19  38  19 

9484 

Mars            E. 

69  22  41 

3^91 

67  38  54 

9403 

65  55  22 

9414 

64  12    7 

9435 

a  Aquilss      E. 

81     9  39 

8O0S 

79  40  50 

8086 

78  12  23 

8104 

76  44  18 

8134 

Fomalhant  E. 

105  34  27 

3863 

104     1  19 

3806 

103  28  17 

9873 

100  55  23 

9878 

26 

Sun            W. 

113  23  28 

98ffr 

113  55  43 

3808 

115  28  42 

9879 

117     1  28 

9891 

Spica          W. 
Mars            E. 

34  43  10 

39M 

36  33    6 

3866 

38    9  49 

3674 

39  43  20 

95SS 

55  39  58 

3484 

53  58  33 

3496 

62  17    2 

3508 

50  35  59 

9519 

a  AqoibB      E. 

69  30  30 

8240 

68    4  58 

8968 

66  40    9 

8396 

65  15  63 

8337 

Fomalhaat  £. 

03  13    5 

9»19 

91  41  10 

9939 

90    9  38 

3839 

88  37  59 

9950 

aPegwn       E. 

115    8     1 

3T38 

113  31  68 

9184 

111  66     3 

9789 

110  30  15 

3746 

27 

Sun            W. 

134  41  44 

Sdl5 

136  13    6 

3966 

127  44  15 

3965 

129  15  11 

9976 

Smca           W. 
Man            E. 

47  66  44 

3630 

49  34  59 

3688 

51  13    3 

3618 

52  50  53 

9657 

43  14  53 

9960 

40  35  30 

3968 

38  56  35 

9607 

37  17  40 

9691 

a  Aqoile      E. 

58  84     1 

sao8 

57    3  46 

8M3 

65  44  19 

8899 

54  25  44 

8649 

Fomalhant  E. 

81     4     9 

8013 

79  34  11 

8036 

78    4  30 

3040 

76  35    7 

8055 

aPegasi       £. 

103  33  34 

9783 

100  48  43 

9790 

99  14     3 

9198 

97  39  33 

9807 

28 

Spica           W. 
Mara            E. 

60  56  59 

9703 

63  33  36 

3711 

64  10     1 

9719 

65  46  15 

9739 

39    8  43 

3600 

37  33    3 

3719 

25  55  47 

9789 

34  19  59 

9760 

a  Aquil®      E. 

48    7  38 

3963 

46  55  13 

4041 

45  44  13 

4197 

44  34  37 

4319 

F<Hiialhattt  E. 

69  13    6 

8141 

67  45  46 

3161 

66  18  50 

3183 

64  53  19 

8303 

a  Pegaai       £. 

89  49  53 

88tt 

88  16  31 

9861 

86  43  22 

9870 

85  10  35 

9890 

29 

Spica          W. 

73  44  31 

3T73 

75  19  36 

3780 

76  54  30 

9788 

78  39  14 

9T97 

Antaies       W. 

37  54  50 

9764 

39  30    5 

9T78 

31     5    8 

9T83 

33  40    0 

9790 

Fomalhaut  £. 

57  46  30 

8338 

56  33  51 

8868 

54  59  47 

8890 

53  37  19 

3134 

aPegasi       £. 

77  38  53 

3981 

75  57  13 

9943 

74  25  47 

9964 

73  54  36 

9965 

30 

Spica          W. 

86  20    8 

3887 

87  53  48 

98A5 

89  27  17 

9868 

91     0  36 

3863 

Antarca       W. 

40  31  37 

3881 

43    5  25 

9888 

43  39    3 

9847 

45  13  SO 

9855 

Foaialhaat  E. 

46  55  33 

8683 

45  37  33 

8685 

44  80  20 

8149 

43    4  17 

8808 

a  Pecaa       E. 

65  38  31 

8086 

63  63  40 

8089 

62  23  16 

8053 

60  54    9 

8067 

a  Aneds      E. 

107  33  40 

9847 

105  50  13 

3865 

104  16  56 

98S3 

103  43  48 

3870 

31 

Spica           W. 

98  44  39 

3900 

100  16  58 

3907 

101  49    8 

9915 

103  31     8 

3933 

Antares       W. 

53  57  15 

3888 

54  39  43 

3901 

66    2    1 

9908 

57  34  10 

9916 

a  Pegasi       £. 

53  33     7 

3148 

53     5  55 

8166 

50  39    5 

8165 

49  13  38 

8305 

^ 

a  Anetifl       £. 

95    0  38 

9908 

93  88  39 

9916 

91  66  39 

9833 

90  34  39 

3990 
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AUGUST,    1860. 


AT 

GREENWICH  APPARENT  NOON. 

t 

1 
"a 

1 
1 

THE  SUN'S 

SIdmtl 
Him 
oftha 
Saml- 

dluwter 

■qnaUonor 
added  10 

DUL  fbr 
Ikoqr. 

mfttmeted 
jTotn 

Apparent 
Tmi4, 

Apparent 
Bl^t  Aaeeiulon. 

nsibr 
Iboor. 

Apparent 
DeeUiwttoiL 

DIftlbr 
I  hoar. 

Snnl- 
dbUMtar. 

puatng 

Hold- 
Ua. 

Wed. 
Thur. 
Fri. 

1 

2 
3 

h.     m.     I. 

8  47  17.49 
8  61    9.90 
8  65     1.71 

9.697 
9.672 
9.647 

N.17  55  13.7 
17  39  80.8 
17  24  10.5 

88.09 
38.82 
89.64 

1^  48.17 
18  48.30 
18  48.43 

66.62 
66.58 
66.44 

m.     B. 

6    0.68 
5  56.55 
5  51.82 

0.160 
0.185 
0.210 

Sat. 
Sua. 
Mon. 

4 

5 
6 

8  58  52.92 

9  2  43.54 
9    6  33.57 

9.622 
9.S98 
9.674 

17    8  13.2 
16  51  50.2 
16  85  28.7 

40.28 
40.92 
41.61 

15  48.87 
18  48.71 
15  48.88 

66.35 
66.26 
66.17 

5  46.49 
5  40.57 
5  34.07 

0.S4 
0.859 
0.888 

Tues. 
Wed. 
Thur. 

7 
8 
9 

9  10  23.08 
9  14  11.92 
9  18    0.25 

9.650 
9.626 
9.603 

16  18  42.0 
16     1  39.4 
15  44  21.2 

42.27 
42.93 
48.57 

18  49.00 
18  49.15 
18  49.30 

66.09 
66.00 
65.92 

5  26.98 
5  19.33 
5  11.12 

0.807 
0.880 
0358 

Fri. 
Sat. 
Sun. 

10 
11 
12 

9  21  48.02 
9  25  35.23 
9  29  21.89 

9.480 
9.467 
9.486 

15  26  47.8 
15    8  59.6 
14  50  86.9 

44.20 
44.81 
46.42 

15  49.46 
18  49.62 
15  49.79 

65.84 
65.76 
65.68 

5    2.36 
4  53.05 
4  43.19 

0.878 
0.899 
0.421 

Mon. 
Tue8. 
Wed. 

13 
14 
15 

9  83    8.02 
9  86  68.62 
9  40  88.70 

9.41S 
9.S9I 
9.S69 

14  82  39.7 
14  14    8.4 
13  58  23.4 

46.01 
46.69 
47.16 

15  49.96 
15  80.13 
18  80.31 

65.60 
68.82 
66.44 

4  32.79 
4  21.86 
4  10.42 

0.444 
0.406 
0.488 

Thur. 

Fri. 

Sat. 

16 
17 

18 

9  44  28.27 
9  48    7.82 
9  51  50.86 

9.847 
9.826 
9.804 

18  86  25.2 
18  17  14.1 
12  57  50.1 

47.70 
48.23 
48.76 

15  80.49 
15  50.68 
15  80.87 

68.86 
68.29 
66.22 

3  58.46 
3  45.98 
3  32.99 

0.509 
0.531 
0.552 

Sun. 
Mon. 
Tues. 

19 
20 
21 

9  55  33.86 

9  59  16.38 

10    2  58.41 

9.284 
9.264 
9.244 

12  38  13.8 
12  18  25.7 
11  88  26.0 

49.36 
49.76 
60.2S 

15  51.07 
15  5157 
15  51.47 

68.18 
68.08 
68.01 

3  19.49 
3    5.49 
2  51.01 

0.578 
0.608 
0.618 

Wed. 
Thur. 
Fri. 

22 
23 
24 

10    6  89.98 
10  10  21.09 
10  14     1.76 

9.224 
9.205 
9.187 

11  38  18.0 
11  17  82.9 
10  87  20.2 

60.70 
61.15 
61.69 

15  61.68 
15  51.89 
IS  82.10 

64.94 
64.88 
64.62 

2  36.07 
2  20.67 
2    4.83 

0.682 
0.651 
0.669 

Sat. 
Sun. 
Mon. 

25 
26 
27 

10  17  42.00 
10  21  21.88 
10  25     1.24 

9.170 
9.16S 
9.186 

10  86  87.2 

10  18  44.3 

9  84  41.8 

52.01 
62.42 
6231 

15  82.32 

15  82.84 

16  82.77 

64.76 
64.70 
64.64 

1  48.56 
1  31.87 

1  14.78 

0JS86 
0.70S 
0.719 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
80 
81 

10  28  40.28 
10  32  18.96 
10  85  87.28 
10  39  85.28 

9.121 
9.107 
9.093 
9.079 

9  38  29.8 
9  12    8.7 
8  80  88.9 
8  29    0.8 

68.20 
68.57 
68.93 
64.27 

18  63.00 
18  63.28 
16  63.46 
18  63.69 

64.69 
64.64 
64.49 
64.44 

0  57.31 
0  39.47 
0  21.29 
0    2.79 

0.785 
0.750 
0.764 
0.777 

Sat. 

82 

10  43  12.97 

9.066 

N.  8    7  14.0 

64.61 

18  63.92 

64.40 

0  16.01 

0.790 

N«&— llMa11m.<irtli. 

ndMMlllaM.                1 

II. 
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AT  GREENWICH  MEAN 

NOON. 

i 

1 

1 

THE  1 

SUN'S 

Eqnatioiior 
Time, 

tOb€ 

subtracted 
jTotn 

JAR.  tot 
Ihour. 

Sidereal 
Time. 

Appatgnt 

Dili  for 
Ihour. 

Dlff.for 
llioar. 

addtdto 
Mum 
Timt. 

Wed. 
1  Thur. 
Fri. 

I 
2 
3 

8  47  16.52 
8  51     8.95 
8  55    0.77 

9.697 
9.672 
9.647 

N.17  6^  17.5 
17  39  54.6 
17  24  14.3 

88.09 

8S.82 
89.54 

6    0.70 
5  56.57 
5  51.84 

0.160 
0.185 
0.210 

h.     m.     B 

8  41  15.82 
8  45  12.38 
8  49     8.93 

.Sat. 
Sm. 
Mon. 

4 
5 
6 

8  58  52.00 

9  2  42.64 
9    6  32.69 

9.622 
9.598 
9.574 

17    8  17.0 

16  53  ao 

16  35  32.5 

40.28 
40.92 
41.61 

5  46.51 
5  40.59 
5  34.09 

0.284 
0.259 
0.288 

8  53    5.49 

8  57    2.05 

9  0  58.60 

'  Tins. 

,  Wed. 

Thur. 

7 

8 
9 

9  10  22.17 

9  14  11.08 

.  9  17  59.43 

9.550 
9.526 
9.508 

16  18  45.8 
16     1  43.2 
15  44  35.0 

42.27 
42.98 
48.57 

5  27.01 
5  19.36 
5  11.16 

0.807 
0.880 
0.853 

9  4  55.16 
9  8  51.72 
9  12  48.27 

Fri. 

ISat 
1  Sun. 

W 
11 
12 

9  21  47^22 
9  25  34.46 
9  29  21.15 

9.480 
9.467 
9.485 

15  36  51.6 
15    9    3.3 
14  51    0.5 

44.20 
44.81 
45.42 

5    2.89 
4  53.08 
4  43.21 

0.876 
0.899 
0.421 

9  16  44.83 
9  20  41.38 
9  24  37.94 

Mon. 

Tues. 

1  Wed. 

13 
14 
15 

9  33    7.31 

9  36  52.94 

.  9  40  38.05 

9.418 
9.891 
9.869 

14  33  43.3 
14  14  11.8 
13  55  36.7 

46.01 
46.59 
47.15 

4  32.82 
4  21.89 
4  10.45 

0.444 
0.466 
0.488 

9  28  34.49 
9  32  31.05 
9  36  27.60 

'  Thur. 

iFri. 
iS«t. 

16 

17 
18 

9  44  22^65 
9  48    6.73 
9  51  50M 

9.847 
9.825 
9.804 

13  36  38.4 
13  17  17.1 
18  57  53.0 

47.70 
48.28 
48.76 

8  58.49 
3  46.02 
3  3a02 

0.509 
0.681 
0.552 

9  40  24.16 
9  44  20.71 
9  48  17.27 

1  Mon. 
Toes. 

19 
80 
«1 

9  65  33.34 

9  59  15.90 

10    2  57.97 

9.884 
9.264 
9.244 

13  38  16.6 
18  18  28.3 
11.58  28.4 

49.26 
49.75 
50.28 

3  19.53 
3    5.52 
2  51.04 

0.573 
0.593 
0.618 

9  52  13.82 

9  56  10.38 

10    0    6.93 

,  Wed. 
Thur. 

IFri. 

32 
83 
84 

10    6  39.58 
10  10  20.73 
10  14     1.44 

9.224 
9.205 
9.187 

11  38  17.2 
11  17  54.9 
10  67  22.0 

50.70 
51.15 
51.59 

2  36.09 
2  20.69 
2    4.84 

0.682 
0.651 
0.669 

10  4  3.49 
10  8  0.04 
10  11  56.60 

Shu 
■  Stm. 

iMon. 

35 
36 
87 

10  17  41.72 
10  21  21.59 
10  25     1.05 

9.170 
9.158 
9.186 

10  36  38.8 

10  15  45.7 

9  54  42.9 

52.01 
52.42 
62.81 

1  48.57 
1  31.88 
1  14.79 

0.686 
0.703 
0.719 

10  15  53.15 
10  19  49.71 
10  23  46.26 

Tues. 
Wed. 
Thur. 
FrL 

28 
39 
30 
31 

10  28  40.13 
10  32  18.85 
10  35  57.22 
10  39  35.27 

9.121 
9.107 
9.098 
9.079 

9  33  30.6 
9  13    9.3 
8  50  39.2 
8  29    0.5 

58.20 
63.57 
58.93 
54.27 

0  57.32 
0  39.48 
0  21.29 
0    2.79 

0.786 
0.750 
0.764 
0.777 

10  27  42.81 
10  31  39.37 
10  35  35.93 
10  39  32.48 

Sat 

33 

10  43  13.01 

9.066 

N.  8    7  13.7 

64.61 

0  16.02 

0.790 

10  43  29.03 

Ma  Noon  may  bo  Mnninn^  the  i 

Mkfiwi  •«  ftlMt  fnr 

iLppannt 

Noon. 

17 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 
1 
1 

"a 

1 
2 
3 

1 
1 

"s 

1 

Logulthm 

ofth. 

ItadliuTMtor 

of  the 

Kwth. 

DUtte 
Ihonr. 

MMnllm. 
at 

aUtaMlOb.          . 

Tmt  LONQirOSB. 

IMff.for 
Ihoor. 

LAxiTiiuK. 

X 

y 

214 
215 
216 

129  22  5§.3 

130  20  23.8 

131  17  50.3 

22  1§.1 
19  38.5 
17    4.9 

148.55 
148.59 
148.63 

Hh6.20 
0.33 
0.46 

0.0062906 
.0062399 
.0061682 

26.0 

.26.5 

26.0 

h.     IB.      .. 

15  16  18.66 
15  12  17.75  ; 
15    8  31.84 

4 
6 
6 

217 
218 
219 

132  15  17.9 

133  12  46.8 

134  10  16.9 

14  32.3 

12     1.0 

9  31.0 

148.68 
148.78 
148.78 

0.56 
0.65 
0.72 

.0061052 
.0060409 
.0059754 

26.6 
27.0 
27.6 

15    4  25.93 
15    0  30.02 
14  56  84.11 

7 
8 

220 
221 
222 

135  7  48.2 

136  5  20.8 

137  2  54.8 

7    2.2 
4  34.7 
2    8.5 

148.83 
148.89 
148.96 

0.75 
0.75 
0.72 

.0059086 
.0058404 
X)057706 

28.1 
28.8 
29.6 

14  B2  38Je0 
14  48  43J29 
14  44  46.38 

10 
11 
13 

223 
224 
225 

137  60  80.3 

138  58    7.8 

139  55  45.8 

59  43.8 
57  20.7 
54  59.1 

144.02 
144.08 
144.14 

0.65 
0.55 
0.44 

.0056990 
.0056256 
.0055503 

80.3 
81.0 
81.8 

14  40  50.47 
14  36  54.56 
14  32  58.66 

18 
14 
15 

226 
227 
228 

140  53  25.7 

141  51     7.2 

142  48  50.1 

52  38.9 
50  20.2 
48    8.0 

144.20 
144.26 
144.32 

0.32 

0.19 

-♦-0.06 

.0064730 
.0063987 
.0063128 

83.6 
88.6 
84.8 

14  29    3.74 
14  35    6.83 
14  31  10.92 

16 
17 
18 

229 
230 
231 

143  46  34.4 

144  44  20.1 

145  42    7.1 

45  47.2 
43  32.8 
41  19.7 

144.88 
144.44 
144.49 

— o.(n 

0.20 
0.30 

.0062387 
.0061481 
.0060554 

S8.S 

86.1 
86.8 

14  17  15.03 
14  18  19.11  : 
14    9  23.90  , 

19 
20 
21 

232 
233 
234 

146  89  55.4 

147  87  45.0 

148  35  35.9 

39    7.8 
36  57.2 
34  48.0 

144.55 
144.60 
144.65 

0.88 
0.44 
0.46 

.0049656 
.0048788 
.0047601 

87.7 
88.6 
88.8 

14    6  27.29 
14    1  31.38 
13  67  36.47 

22 
23 
24 

235 
236 
237 

149  83  28.0 

150  31  21.8 

151  29  15.8 

32  40.0 
30  33.2 
28  27.5 

144.70 
144.75 
144.80 

0.46 
0.^ 
0.36 

.0046846 
.0045875 
.0044890 

40.0 
40.7 
41.8 

13  63  39.66 
13  49  48.65 
13  45  47.74 

25 
26 
27 

238 
239 
240 

153  27  11.6 

153  25    8.7 

154  23    7.1 

26  23.2 
24  20.2 
22  18.5 

144.85 
144.90 
144.96 

.    0.27 

0.16 

—0.04 

.0048893 
.0043883 
.0041862 

41.8 
42.2 
42.8 

18  41  51.83 
18  87  55.93 
13  84    a03 

28 
29 
80 
81 

241 
242 
243 
244 

155  21     6.9 

156  19    8.1 

157  17  10.8 

158  15  15.2 

20  18.2 
18  19.2 
16  21.8 
14  26.1 

145.02 
145.08 
145.15 
145.22 

+0.09 
0J22 
0.85 
0.47 

.0040634 
.0089798 
.0088767 
.0087709 

42.8 
48.1 
48.4 
48.6 

18  80    4.11 
13  36    a30  1 
13  22  134t» 
13  18  16.89 

82 

245 

159  13  21.8 

12  32.1 

145.29 

+0.66 

0.0086655 

48.9 

IS  14  3048 

N«vi.— X  oomsp 

>OB4itottelnii«QiriiM«o 

ia>»«»»t,K>i 

•  tteMMMnii. 

M.(Ml 

.M. 

IV. 
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GBEENWICH 

MEAN  TIME. 

^ 

• 

THE 

MOON'S 

1 1 

BmODIAKKERB. 

BORIZOMTAL  PARAIXAZ. 

BfBRIBIAir  PASflAaE. 

% 

j^ 

AGE. 

Noon. 

HMnVit 

Noon. 

IHff.fi>r 
Ihoar. 

Midnight. 

DilLfor 
Ihour. 

Diff.  for 
Ihoar. 

!    I 

1    3 
S 

l4  5§.5 
14  54.0 
14  49.6 

l4  5^.6 
14  51.6 
14  47.9 

54  54.3 
54  34.1 
54  18.1 

II 
-0.92 
0.76 
0.^6 

54  43.7 
54  25.5 
54  12.0 

-0.84 
0.67 
0.44 

12  17.4 

13  0.6 
13  41.5 

m. 
1.85 
1.75 
1.68 

d. 

13.9 
14.9 
15.9 

4 
5 
6 

14  46.7 
14  45.5 
14  46.5 

14  45.9 
14  45.7 
14  47.8 

54    7.4 

64    3.2 
64    6.6 

0.82 
-0.02 
+0.82 

54    4.4 
54    3.9 
54  11.6 

-0.18 

+0.14 

0.51 

14  21.3 

15  0.8 
15  41.0 

1.66 
1.66 
1.71 

16.9 
17.9 
18.9 

7 
6 
9 

14  49.8 

14  55.7 

15  4.1 

14  52.4 

14  59.6 

15  9.3 

54  18.8 
64  40.4 
66  11.5 

0.70 
1.10 
1.49 

54  28.4 

54  54.7 

55  30.6 

0.90 
1.80 
1.68 

16  23.1 

17  8.0 
17  56.4 

1.81 
1.94 
2.10 

19.9 
20.9 
21.9 

10 
11 
12 

15  15.1 
15  28.3 
15  43.0 

15  21.5 
15  35.5 
15  50.7 

65  61.9 

66  40.3 

67  34.4 

1.86 
2.15 
2.83 

56  15.2 

57  6.8 

58  2.6 

2.02 
2.26 
2.85 

18  48.9 

19  45.0 

20  43.7 

2.27 
2.40 
2.47 

22.9 
23.9 
24.9 

'  13 
14 
15 

16  58.4 
16  13.2 
1«  36.0 

16    6.0 
16  19.9 
16  31.1 

58  30.9 
69  25.2 
60  12.0 

2.88 

1.71 

58  58.7 

59  49.9 

60  30.9 

2.26 
1.95 
1.42 

21  43.1 

22  41.5 

23  37.7 

2.46 
2.89 
2.80 

25.9 
26.9 
27.9 

16 
17 
18 

16  35.2 
16  40.0 
16  39.8 

16  38.2 
16  40J> 
16  37.9 

60  46.1 

61  3.6 

61    2.8 

1.09 
+0.35 
-0.41 

60  57.1 

61  5.5 
60  55.7 

+0.73 

-0.03 

0.76 

6 

0  31.7 

1  24.1 

2.21 
2.16 

28.9 
0.6 
1.6 

19 

!  20 

:2i 

16  34.9 
16  25.9 
16  14.3 

16  30.8 
16  20.3 
16    7.9 

60  44.6 
60  11.8 
59  29.1 

1.08 
14^0 
1.91 

60  29.7 
59  51.4 
59    5.5 

1.87 
1.78 
1.99 

2  15.8 

3  7.9 

4  1.3 

2.16 
2.19 
2.26 

2.6 
3.6 
4.6 

22 
23 
24 

16     1.8 
15  48.0 
15  85.4 

16  54.6 
15  41.6 
15  29.5 

58  41.3 
87  53.6 
57    6.3 

2.03 
1.99 
1.85 

58  16.8 
57  29.0 
56  44.6 

2.03 
1.93 
1.75 

4  56.3 

5  52.7 

6  49.4 

2.82 
2.36 
2.35 

5.6 
6.6 
7.6 

25 

26 

16  38.9 

15  13.9 

16  5.4 

15  18.7 
15    9.5 
15     1.7 

56  24.2 
65  47.4 
65  16.1 

1.65 
1.42 
1.19 

56    5.1 
55  31.0 
55    2.5 

1.63 
1.31 
1.08 

7  45.1 

8  38.3 

9  28.4 

2.27 
2.15 
2.02 

8.6 

9.6 

10.6 

'28 

|29 

'  80 

81 

14  58.4 
14  62.8 
14  48.6 
14  45.7 

14  56.4 
14  50.5 
14  47.0 
14  44.8 

54  50.3 
54  29.8 
54  14.4 
54    4.0 

0.96 
0.75 
0.54 
0.83 

54  39.4 
54  21.5 
54    8.6 
54    0.6 

0.85 
0.64 
0.43 
0.23 

10  15.1 

10  58.8 

11  40.3 

12  20.3 

1.88 
1.77 
1.69 
1.65 

11.6 
12.6  \ 
13.6 
14.6 

jSS 

14  44.3 

14  44.1 

68  58.6 

-0.12 

53  57.9 

-0.00 

12  59.8 

1.65 

15.6 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascenflion. 

Diff. 
forlm. 

DecUnatlon. 

Diff. 
forlm. 

Hour. 

Mff 
for  In. 

DeoUiMitkm. 

DUL 
fdrlm. 

WEDNESDAY   1. 

FRIDAY 

3. 

h.    m.    8. 

■. 

O       /         u 

II 

h.    m    8. 

■. 

O        /         H 

M 

0 

30  36  13.85 

2jjim 

8.18  10  27.2 

10.3T3 

0 

33    8  10.11 

1.8965 

S.  8  46  31.4 

12.756  j 

1 

30  38  15.07 

2.0178 

18    0    2.6 

10.446 

1 

33    9  69.63 

1.^87 

8  33  45.2 

12.784  ; 

2 

30  40  15.98 

2.01*7 

17  49  33.7 

10.518 

2 

32  11  48.96 

1.8210 

8  20  57.3 

12.811 

3 

20  43  16.59 

2.0076 

17  39    0.5 

10.589 

3 

23  13  38.14 

1.8184 

8    8    7.9 

ujan 

4 

30  44  16.89 

24)036 

17  28  23.0 

10.659 

4 

33  16  37.17 

1.8156 

7  55  16.9 

12.863  1 

5 

30  46  16.89 

1.9976 

17  17  41.4 

10.738 

5 

33  17  16.04 

1.8183 

7  42  24.5 

13.886 

6 

30  48  16.60 

1.9927 

17    6  65.7 

10.706 

6 

33  19    4.76 

1.8HI7 

7  39  30.6 

12.000  1 

7 

SO  50  16.02 

1.0679 

16  56    6.0 

10.803 

7 

33  30  63.33 

1.8088 

7  16  36.4 

12.982 

8 

30  52  15.14 

1.9830 

16  46  12.3 

10.927 

8 

33  33  41.76 

1.8000 

7    3  38.8 

12J)»4 

9 

20  54  13.97 

1.9783 

16  34  14.7 

10.992 

9 

33  24  30.05 

1.8087 

0  60  40.0 

124^75 

10 

30  56  13.53 

1.9734 

16  23  13.3 

11.056 

10 

22  26  18.20 

1.8015 

6  37  41.8 

UMb  \ 

11 

30  68  10.78 

1.9666 

16  13    8.1 

11.118 

11 

22  28    6.22 

1.7998 

6  24  41.5 

]3jOU 

12 

21     0    8.75 

1.9539 

16    0  59.1 

11.179 

13 

22  29  64.12 

1.70W 

6  11  40.1 

isusa  1 

13 

21     3    6.44 

1.9593 

15  49  46.5 

11.240 

13 

33  31  41.89 

1.7W2 

5  68  37.C 

13.051   ! 

14 

31     4    3.86 

1.9546 

15  38  30.3 

11.800 

14 

22  33  29.64 

1.78S2 

6  45  34.0 

13.067 

15 

31     6    0.99 

1.0199 

16  37  10.5 

11.356 

16 

22  36  17.07 

1.7012 

6  33  39.5 

13.083  : 

16 

31     7  67.85 

1.94A3 

15  15  47.3 

11.415 

16 

22  37    4.48 

1.7803 

5  19  34.0 

13.009 

17 

31    9  64.44 

1.9406 

16    4  30.6 

11.473 

17 

22  38  51.78 

1.7875 

6    6  17.6 

13.114  1 

18 

31  11  50.75 

1.9364 

14  53  50.6 

11.538 

18 

32  40  38.98 

1.7866 

4  53  10.3 

13.128 

19 

31  13  46.80 

1.9830 

14  41  17.3 

11.503 

19 

22  43  36.07 

1.7811 

4  40    3.3 

13.141 

30 

21  15  43.59 

1.9376 

14  39  40.7 

11.835 

20 

33  44  13.07 

1.7825 

4  86  53.4 

13.153 

31 

31   17  38.12 

1.9338 

14  18     1.0 

11.688 

21 

32  45  69.97 

1.7800 

4  13  43.8 

13.165 

33 

21  19  33.38 

1.9190 

14    6  18.1 

11.740 

23 

22  47  46.78 

1.7704 

4    0  33.6 

13.170 

33 

21  31  38.39 
THl 

1.9147 

IRSDA 

S.13  64  33.1 
Y   2. 

11.790 

33 

23  49  33.60 
SAT 

1.7780 

S.  3  47  33.7 
lY    4. 

13.187  • 

0 

31  33  23.15 

1.9105 

S.13  43  43.3 

11.880 

0 

33  61  30.14 

1.77«i 

S.  3  34  11.3 

13.10T 

1 

31  25  17.66 

1.90&t 

13  30  61.4 

11.886 

1 

33  63    6.70 

1.7758 

3  30  59.1 

13.206 

3 

21  27  11.92 

1.9034 

13  18  66.6 

11.086 

9 

33  64  53.18 

1.7741 

3    7  46.5 

13.214 

3 

21  39    5.94 

1.89&4 

13    6  59.0 

11.988 

3 

23  66  39.69 

1.T780 

3  54  33.5 

13.221 

4 

31  30  59.73 

1.8»14 

13  54  58.6 

12.030 

4 

33  68  35.94 

1.7710 

3  41  30.0 

13.227 

6 

31  33  53.38 

1.8905 

13  43  65.5 

12.074 

5 

33    0  13.22 

1.770B 

3  88    6.3 

13.288 

6 

31  34  46.59 

1.8867 

13  30  49.7 

12.118 

6 

23     1  68.44 

1.7608 

3  14  53.0 

13.230 

7 

31  36  39.68 

1.8839 

13  18  41.3 

12.161 

7 

33    3  44.60 

1.7«B0 

3     1  37.6 

13.244 

8 

31  38  33.54 

1.8791 

13    6  30.4 

12.908 

8 

33    6  30.71 

1.7681 

1  48  22.7 

13.248 

9 

31  40  35.17 

1.87W 

11  54  16.9 

12.245 

9 

33    7  16.77 

1.7673 

1  35    7.7 

13.251 

10 

31  43  17.59 

1.8718 

11  42     1.0 

12.385 

10 

33    9    3.79 

1.7006 

1  81  53.6 

13.254 

11 

31  44    9.79 

1.8683 

11  29  42.7 

12.324 

11 

33  10  48.77 

1.7060 

1     8  37.3 

13.256 

13 

31  46     1.78 

1.8647 

11  17  22.1 

12.368 

13 

33  13  34.71 

1.7654 

0  56  21.9 

13.257 

13 

31  47  53.55 

1.6613 

11     4  59.2 

13.401 

13 

33  14  30.63 

1.7640 

0  43    6.5 

13.257 

14 

21  49  45.12 

1.8578 

10  52  34.0 

12.489 

14 

33  16    6.50 

1.7645 

0  38  51.1 

13.257 

15 

21  51  36.49 

1.8544 

10  40    6.7 

12.473 

15 

33  17  53.36 

1.7011 

0  15  35.7 

13.2S6 

16 

21  63  27.65 

1.8510 

10  27  37.2 

12.508 

16 

33  19  38.19 

1.7688 

S.  0    3  30.4 

13.251 

17 

21  55  18.61 

1.8477 

10  15    5.7 

13.542 

17 

33  31  34.01 

1.7685 

N.  0  10  54.S 

13.252 

18 

21  57    9.38 

1.8445 

10    2  32.1 

12.575 

18 

23  33    9.81 

1.7688 

0  34    9.8 

13.240 

19 

21  58  59.96 

1.8114 

9  49  56.6 

12.607 

19 

33  34  55.60 

1.7682 

0  37  34.6 

13.215 

20 

22    0  50.35 

1.8383 

9  37  19.2 

12.638 

30 

33  36  41.39 

1.7682 

0  50  39.1 

13.240 

31 

22    2  40.55 

1.8352 

9  24  39.9 

12.600 

31 

33  38  37.18 

1.7682 

1     3  63.4 

13.285 

33 

22    4  30.58 

13833 

9  11  68.8 

12.699 

33 

33  30  13.97 

1.7682 

1  17    7.8 

13.230 

33 

22    6  20.43 

1.8394 

8  69  16.0 

12.718 

33 

33  31  58.76 

1.7688 

1  30  20.8 

13.223 

34 

22    8  10.11 

1.8365 

S.  8  46  31.4 

12.756 

34 

23  33  44.57 

1.7685 

N.  1  43  34.0 

13.216 
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GREENWICH   MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Diir. 

for  In. 

Dlff. 
forlm. 

Hour. 

Bight  Awendon. 

HUL 
forlm. 

1 

j     Beclinatioii. 

Diff. 
forlm. 

SI 

INDAI 

r  5. 

TUESDAY  7. 

h.    m.    ■. 

a. 

O        1        II 

u 

h.    m.    8. 

8. 

o        »        l» 

II 

0 

23  33  44.57 

LTttft 

N.  1  43  34.0 

13.316 

0 

0  59  53.55 

1.8515 

N.ll  56  47.3 

13.067 

1 

23  35  30.39 

l.TCtS 

1  56  46.7 

13.306 

1 

1     1  44.74 

1.8549 

12     8  50.1 

134)36 

9 

23  37  16.23 

Lwa 

2    0  59.0 

13.190 

2 

1     3  36.14 

1.8565 

12  20  50.4 

11.984 

3 

23  39    2.09 

1.7M0 

2  23  10.7 

18.190 

3 

1     5  27.76 

1.8631 

12  32  48.2 

11.941 

4 

23  40  47.98 

1.7651 

2  36  21.8 

13.180 

4 

1     7  19.59 

1.8657 

12  44  43.3 

11.897 

5 

23  42  33.90 

1.76M 

2  49  39.3 

13.170 

5 

1    9  11.64 

1.8694 

12  56  35.8 

11.853 

6 

23  44  19.85 

1.1Wi 

3    9  42.2 

18.159 

6 

1  11     3.99 

1.8733 

13     8  25.6 

11.806 

7 

23  46    5.84 
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3.4316 

24  22  27.0 

0.307 

21 

17  36  40.89 

3J30M 

26  30  11.3 

lUMO 

32 

15  42  27.20 

3.4838 

24  28  46.3 

6.341 

22 

17  39    4.47 

3.3914 

26  29    4.4 

1.180 

33 

15  44  53.20 

3.4340 

24  34  56.2 

6M0 

23 

17  41  27.86 

3.3883 

26  27  48.6 

1J87 

34 

15  47  19.28 

3.4851 

S.24  40  57.0 

0.9S6 

24 

17  43  51.07 

2.3851 

S.26  26  24.0 

1.484 

18 
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GBEENWICH  MEAN  TIME. 

THE  MOOISTS  RIGHT  ASCENSION  AND  DECLINATION.                            1 

Hour. 

Diff. 
forlm. 

.^ 

Diff. 
forlm. 

Hour. 

Bight  AMSMrion. 

DM. 
forlm. 

--> 

DUL 
fbrlm. 

SATUEDAY  25. 

MONDAY 

27. 

h.    m,    8. 

B. 

O        1        II 

II 

h.    m     8. 

•. 

O        1       u 

fi 

0 

17  43  51.07 

3J851 

S.96  96  94.0 

1.464 

0 

19  33  97.19 

9«1643 

S.83  40  18.9 

7.887 

1 

17  46  14.08 

3J»19 

96  94  60.5 

1.831 

1 

19  35  36.81 

9.U68 

89  39  40.6 

IMl 

9 

17  48  36.90 

94788 

96  93    8.3 

1.777 

9. 

19  37  46.18 

9.1686 

89  94  66.0 

7.798 

3 

17  60  69.61 

3J7« 

96  91  17.4 

1J33 

3 

19  39  65.93 

9.1481 

99  17    5.3 

7JB06 

4 

17  63  91.99 

SJ717 

96  19  17.7 

9467 

4 

19  49    3.95 

9.1496 

98    9    8.6 

7J96 

5 

17  65  44.19 

s.saB9 

96  17    9.4 

3J11 

5 

19  44  19.35 

8.1874 

89     1     5.9 

84)06 

6 

17  68    6.10 

%UM 

96  14  59.4 

9.864 

6 

19  46  90.44 

9.1881 

91  69  67.9 

&198 

7 

18    0  97.86 

SMS 

96  19  96.9 

SwIOO 

7 

19  48  98.90 

9.1367 

91  44  48.7 

&990 

8 

18    9  49.39 

%uno 

96    9  59.9 

3.688 

8 

19  50  35.64 

9.1314 

91  36  99.4 

8J86 

0 

18    5  10.69 

9.U81 

96    7  10.4 

3,779 

9 

19  69  49.75 

9.1160 

91  97  66.3 

sjm 

10 

18    7  31.76 

i.3491 

96    4  19.4 

3.919 

10 

19  64  49.65 

9.1106 

81  19  34.6 

SJBM 

11 

18    9  69.69 

3.8401 

96     1  90.0 

SJM9 

11 

19  66  56.03 

9.10SS 

31  10  47.8 

8.669 

19 

18  19  13.18 

9.S410 

95  68  19.3 

8.196 

19 

19  69    9.19 

8.1000 

81     8    4.3 

8.161 

13 

18  14  33.69 

%sad9 

95  54  56.3 

S.S86 

13 

80     1    8.03 

9j0947 

80  63  15.9 

81869 

14 

18  16  63.61 

9.8S37 

95  61  39.0 

8.478 

14 

90    3  13.65 

9J0894 

80  44  89.1 

8.M3 

16 

18  19  13.46 

9.S98ft 

95  47  59.6 

8.610 

16 

90    5  18.76 

94)841 

90  35  99.9 

guQSl 

16 

18  91  33.03 

94043 

95  44  18.8 

8.746 

16 

90    7  93.65 

94^788 

90  96  18.4 

9.119 

17 

18  93  59.36 

9.3196 

95  40  30.0 

8.880 

17 

90    9  98.99 

94r786 

90  17    8.6 

9.906 

18 

18  96  11.41 

9.aiM 

95  36  33.9 

4.014 

18 

90  11  39.48 

94N81 

90    7  53.7 

A»9 

19 

18  98  30.90 

9J109 

95  39  98.4 

4.147 

19 

90  13  36.43 

9j0883 

19  68  33.7 

9476 

90 

18  30  48.79 

9.8088 

95  98  15.6 

Ajm 

90 

90  15  40.07 

94M80 

19  49    8.6 

9.419 

91 

18  33    6.96 

9.8017 

95  93  54.9 

4.410 

91 

80  17  43.40 

%M» 

19  39  38.6 

8u649 

99 

18  35  94.93 

9.39T1 

95  19  96.4 

4.640 

99 

80  19  46.49 

94M76 

19  30    3.6 

S.ii4 

93 

18  37  49.69 

su 

9.S8M 

NDAY 

S.96  14  50.1 
26. 

1.070 

93 

80  91  49.13 
TU 

94M97 

ESDA 

S.19  80  83.7 

y  28. 

9.104 

0 

18  40    0.08 

9:9877 

S.95  10    6.0 

4.799 

0 

90  93  51.64 

941876 

s.19  10  39.0 

8.TB8 

1 

18  49  17.15 

9.9899 

95    5  14.3 

4J36 

1 

90  96  63.65 

94)896 

19    0  49.6 

0L869 

9 

18  44  33.98 

9.9781 

95    0  14.0 

6.063 

9 

90  97  66.45 

84»T6 

18  50  65.6 

9L8tO 

3 

18  46  50.59 

%arm 

94  55    7.9 

6.178 

3 

90  99  66.95 

94ltt6 

18  40  56.8 

1&017 

4 

18  49    6.76 

9.9088 

94  49  63.5 

5M3 

4 

80  31  68.15 

94)176 

18  30  63.6 

lOLOn 

6 

18  51  99.71 

9.9888 

94  44  31.6 

6.436 

5 

80  33  69.06 

94)196 

18  90  45.7 

10.167 

6 

18  63  38.36 

9.9868 

94  39    9.4 

6UM9 

6 

SO  35  59.66 

%oan 

18  10  33.5 

10L8IO  ' 

7 

18  65  63.71 

9.3888 

94  33  95.8 

6.871 

7 

90  37  59.98 

94)098 

18    0  16.9 

KU13 

8 

18  68    8.76 

9.9489 

94  97  41.9 

6.792 

8 

90  40    0.00 

1.0980 

17  49  66.0 

10^886 

9 

19    0  93.50 

9.9481 

94  91  60.8 

5J912 

9 

90  41  69.73 

1.9009 

17  30  30.8 

18L466 

10 

19    9  37.94 

9.3880 

94  15  69.5 

6M1 

10 

90  43  59.18 

1.9884 

17  99     1.4 

MUM 

11 

19    4  69.07 

9.9839 

94    9  47.9 

6.148 

11 

90  45  58.34 

1.9887 

17  18  97.8 

10L8B8 

19 

10    7    6.89 

9.9978 

94    3  34.8 

6.966 

19 

90  47  67.99 

1.9700 

17    7  60.9 

10661 

13 

19    0  19.40 

9.9296 

93  57  15.4 

6.881 

13 

SO  49  65.81 

1.9748 

16  67    8.6 

IflLTST   ' 

14 

19  11  39.60 

9.3174 

93  50  49.1 

6.496 

14 

90  61  64.13 

1.9097 

16  46  99.9 

16U708 

15 

19  13  45.48 

3.3191 

93  44  15.9 

6.809 

15 

90  63  59.17 

1.9661 

16  36  33.4 

10L867 

16 

19  15  68.05 

9.900B 

93  37  36.0 

6.799 

16 

90  55  49.94 

1.9606 

16  84  40.0 

10L991 

17 

19  18  10.30 

9.3016 

93  30  49.3 

6.884 

17 

90  67  47.44 

1.9661 

16  13  49.8 

10L964 

18 

19  90  99.93 

3.1983 

93  93  65.9 

6.046 

18 

90  69  44.67 

1.9616 

16    9  41.9 

ILAM 

19 

19  99  33.84 

3.1909 

93  16  55.9 

7.064 

19 

91     1  41.63 

1.9479 

16  61  37.3 

1L107 

90 

19  94  45.13 

3.18B6 

93    9  49.4 

7.168 

90 

91     3  38.33 

1.M98 

16  40  99.1 

1LI67   j 

91 

19  96  66.11 

3.1803 

93    9  36.4 

7.371 

91 

91    6  34.77 

1.9886 

15  99  17.4 

11.396  1 

99 

19  99    6.77 

9.1749 

99  55  16.9 

7J78 

99 

81     7  30.95 

1.9M9 

16  18    8.1 

11J988 

93 

19  31  17.11 

9.1896 

99  47  61.0 

7.488 

93 

81    0  86.88 

1.9800 

15    6  43.4 

11.848 

94 

19  33  97.19 

9.1643 

S.99  40  18.0 

7^87 

94 

SI  11  89.56 

l>i68 

S.14  56  81.3 

11.898 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECXINATION. 


H^t  AkwiiwIoh: 


Dilt 
forlm. 


fovlm 


Hour. 


Bli^i 


Dlir. 
forlm. 


Dlff. 
forlm. 


0 

1 

s 

3 

4 

5 

6 

7 

8 

9 

10 

11 

19 

13 

14 

15 

16 

17 

18 

19 

SO 

91 

39 

93 


'  0 
1 
9 
3 

4 

5 

0 

7 

8 

9 

10 

11 

19 

13 

14 

15 

16 

17 

18 

19 

90 

91 

99 

93 

94 


WEDNESDAY  29. 


FWDAY  31. 


k.  m. 
91  11 
91  13 
91  15 
21  17 
91  19 
91  90 
91  99 
91  94 
21  26 
91  96 
91  30 
91  39 
91  34 
SI  36 
21  37 
91  39 
91  41 
91  43 
21  45 
21  47 
21  49 
21  50 
21  69 
91  64 


■. 

t. 

O       f       u 

If 

29.55 

iJMBe 

S.14  55  91.3 

11.666 

0 

17.97 

l.«17 

14  43  55.9 

11.451 

1 

13.15 

1.9176 

14  39  97.2 

ll.fi05 

9 

8.08 

1.91S5 

14  20  65.3 

11.506 

3 

9.77 

1.MM 

14    0  20.9 

11.610 

4 

57.22 

1.90U 

13  67  42.6 

11462 

5 

51.43 

1.S0M 

13  46    0.7 

11.718 

6 

45.41 

1.6618 

13  34  16.4 

11.762 

7 

39.16 

1.80M 

13  99  99.9 

11411 

8 

39.68 

I.809S 

13  10  39.1 

11410 

9 

95.98 

1.8865 

19  68  46.1 

11466 

10 

19.05 

1.8898 

19  46  60.4 

11406 

U 

11.91 

}.81» 

19  34  51.9 

11497 

19 

4.55 

1.9766 

19  99  50.8 

16411 

13 

56.98 

ijmi 

12  10  47.0 

16464 

14 

49.20 

1.8686 

11  58  40.6 

16.167 

15 

41.22 

1.86n 

11  46  31.7 

19.169 

16 

33.03 

1.8619 

11  34  20.4 

13469 

17 

24.65 

1.8886 

11  29    6.6 

13469 

18 

16.07 

1.8654 

11     9  50.5 

13468 

19 

7.30 

1.8Si» 

10  57  32.0 

13496 

90 

68.34 

1.846a 

10  45  11.3 

19468 

91 

49.20 

1.8461 

10  32  48.4 

13469 

23 

39.87 

13161 

S.IO  90  33.3 

13465 

93 

h.  m. 
99  89 
99  41 
99  43 
92  45 
22  47 
99  48 
29  60 
99  69 
92  64 
92  65 
99  67 
92  69 


93 
93 
S3 
83 
93 
93 


83  11 
93  13 
83  15 
S3  17 

93  18 
S3  90 


■. 

5. 

56.97 

L78a6 

44.07 

1.7846 

31.09 

1.7829 

18.09 

1.7815 

4.87 

1.7801 

51.64 

I.T786 

38.33 

1.7n6 

94.95 

1.T784 

11.50 

1.7766 

57.99 

L7743 

44.41 

1.7763 

30.78 

L7736 

17.09 

1.7714 

3.35 

1.7706 

49.57 

1.7666 

35.74 

L7693 

81.87 

1.7686 

7,97 

1.7680 

54.03 

1.7675 

40.07 

1.7670 

96.08 

1.7666 

19.07 

1.7666 

58.04 

1.7660 

44.00 

1.7666 

s. 


0  I        M 

5  0  38.4 
4  47  34.3 
4  34  39.4 
4  21  23.6 
4  8  17.1 
3  55  9.8 
3  49  1.9 
3  28  63.3 
3  15  44.1 
3  9  34.4 
2  49  24.1 
2  36  13.4 

2  23    2.2 

3  9  50.7 

1  56  38.9 
1  43  96.8 
1  30  14.4 
1  17  1.9 
1  3  49.2 
0  50  36.4 
0  37  23.6 
0  24  10.6 
0  10  67.8 
0    3  16.0 


13460 
13475 
13489 
13.103 
18.115 
13.137 
18.138 
13.148 
13.156 
181107 
13.175 
13.182 
13.168 
13.194 
13.199 
13403 
13407 
13.310 
13413 
13413 
13414 
13414 
13.313 
13413 


TH0HSDAT  30. 


91  66 

81  68 

82  0 
22  9 
89  3 
39  5 
29  7 
99  9 
39  11 
33  19 
39  14 

92  16 
99  18 

93  20 
29  29 
29  23 
22  25 
89  27 
29  20 
29  30 
29  39 
29  34 
29  36 
39  38 
39  39 


36.30 

1440] 

s. 

90.68 

14619 

10.82 

14646 

0.79 

14616 

50.59 

14397 

40.23 

14980 

29.71 

14364 

10.03 

14606 

8.20 

14186 

57.22 

14156 

46.09 

14164 

34.82 

14111 

23.43 

14088 

11.88 

14066 

0.31 

140U 

48.41 

14026 

36.48 

14009 

34.43 

1.7983 

13.26 

1.7968 

59.98 

1.7944 

47.59 

1.7935 

35.09 

1.790T 

29.48 

1.7860 

9.77 

1.7874 

56.97 

1.7858 

s 

16  7  66.1 
9  65  96.9 
9  49  66.6 
9  30  22.4 
9  17  47.9 
9  5  10.9 
8  69  31.4 
8  39  50.9 
8  97  8.6 
8  14  24.7 
8  1  39.1 
48  59.0 
36  3.3 
83  13.3 
10  31.7 
57  38.8 
6  44  34.5 
6  31  39.0 
18  49.3 
5  44.3 
59  45.9 
39  45.0 
96  43.8 
13  41.6 
0  38.4 


13.470 
13404 
13467 

13430 


SATURDAY,  SEPTEMBER  I. 

0  [    83  S3  89.041     i.76ff7|N.  0  15  97.7|    ]64io 


13462 
13461 
13.660 
]9;716 
13LT46 
13L778 
19.766 
13428 
13447 
134TO 
13466 
13415 
1%866 
134B6 
13475 
13.904 
16413 


PHASES  OP  THE  MOON. 


O  Full  MooB,  . 
<C  Last  Quarter^ . 
0  New  Moon,  . 
}>  First  Quarter, 
O  Full  Moon,     . 


C  Apogee, 
<C  Perigee, 


.  Y 

h.     m. 
5  33.6 

9 

9  33.4 

.     16 

10  30.3 

.     83 

0  49.8 

.     30 

20  67.4 

t     t.8 

,     , 

17     11.0 
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GREENWICH  MEAN  TIME. 

LXJNAB  DISTANCES. 

^4 

1 

Star's  Nune 
aDd 

Noon. 

PL. 

of 

ni»^. 

P.L. 
of 

VJh. 

P.L. 
of 

IXh. 

P.L. 
of 

Position. 

Diff. 

Diff. 

DiC 

Diff. 

1 

Spica 

AV. 

104  63  69 

S930 

o      1      a 
106  24  40 

3937 

O        1        u 

107  56  12 

3914 

O         J         11 

109  27  35 

5»Mi 

Antarcs 

W. 

69    6     9 

3928 

60  37  69 

3990 

62     9  40 

2937 

63  41   12 

3949   { 

Mars 

W. 

16  55  41 

806B 

18  24  36 

8080 

19  54     2 

3019 

21  23  51 

8007 

a  Pegasi 
a  Anetis 

E. 

47  46  35 

8WI 

46  20  58 

8300 

44  65  48 

8376 

43  31     S 

8901 

E. 

88  52  58 

3937 

87  21  26 

3ftlft 

85  60    4 

9961 

84  18  50 

9966 

3 

Antares 

W. 

71  16  47 

2977 

72  47  29 

3989 

74  18    4 

3989 

75  48  30 

2905 

Mara 

W. 

28  55  35 

3983 

30  26     9 

39B8 

31  66  43 

9981 

33  27  16 

298ft 

a  Arietis 

E. 

76  44  61 

3993 

75  14  28 

3999 

73  44  14 

900ft 

72  14    7 

9011 

Aldebaran 

E. 

108  59  43 

8(U7 

107  30  28 

80&3 

106     1  20 

8056 

104  32  16 

9068 

3 

Antares 

W. 

83  18  65 

3Q33 

84  48  40 

8097 

86  18  19 

9088 

87  47  51 

9018 

Mars 

W. 

40  69  26 

3997 

42  29  43 

8001 

43  69  56 

8003 

45  30    5 

9006 

a  A<^uil8B 
a  Anetis 

W. 

39  50  32 

4860 

40  49    3 

4773 

41  49    2 

4679 

42  60  22 

4987 

E. 

64  45  28 

9041 

63  16     6 

3046 

61  46  60 

8063 

60  17  41 

9066 

Aldebaran 

E. 

97    8  38 

8067 

95  40  12 

3091 

94  11  61 

9096 

92  43  37 

8101 

4 

Antares 

W. 

95  14  12 

80ft7 

96  43  14 

8060 

98  12  13 

9063 

99  41     8 

9006 

Mars 

W. 

52  59  63 

3091 

54  29  40 

80S4 

55  69  23 

9036 

57  29    4 

9038 

a  Acj^uilsB 
a  Anetis 

W. 

48  13  63 

4360 

49  21  23 

4310 

60  29  40 

■     4161 

51  38  41 

4123 

E. 

52  53  28 

8090 

61  24  54 

3069 

49  66  26 

9069 

48  28    3 

9093 

Aldebaran 

E. 

85  23  42 

3131 

83  55  58 

3134 

82  28  18 

9137 

81     0  41 

8191 

5 

Mars 

W. 

64  56  50 

8036 

66  26  18 

3087 

67  65  45 

90S8 

69  25  11 

9090 

a  Ac^uilaB 

W. 

57  32  51 

8956 

58  45  14 

8939 

69  68    4 

990ft 

61   11  19 

9883 

a  Anetis 

E. 

41     7  14 

8110 

39  39  17 

8m 

38  11  23 

9117 

36  43  34 

9119 

Aldebaran 

E. 

73  43  34 

3144 

72  16  18 

8147 

70  49    5 

9148 

69  21  53 

SlftO 

Venus 

E. 

114  13     6 

8067 

112  44  16 

8069 

111  15  28 

8070 

109  46  42 

9071 

Sun 

E. 

138  22  30 

8443 

137     1     1 

8448 

135  39  33 

8448 

134  18     5 

9444 

6 

Mars 

W. 

76  52  23 

803ft 

78  21  62 

3084 

79  61  23 

8031 

81  20  57 

ai»o 

a  AquilfB 

W. 

67  22  57 

8786 

68  38  14 

8760 

69  63  48 

»7»4 

71     9  38 

9740 

Fonialhaut 

W. 

42  39  39 

8988 

43  51  30 

803ft 

45    4  14 

9989 

46  17  45 

3818 

Aldebaran 

E. 

62    6  22 

81ft7 

60  39  19 

81ft7 

69  12  17 

8in 

57  45  16 

9147 

Venus 

E. 

102  23     5 

8078 

100  54  22 

8on 

99  26  39 

9073 

97  56  65 

9069 

Pollux 

E. 

104     3  55 

8096 

102  35  40 

8098 

101     7  22 

9091 

99  39    2 

3068 

Sun 

E. 

127  30  44 

8439 

126    9  12 

8488 

124  47  38 

943« 

123  26     1 

9491 

7 

Mara 

W. 

88  40  37 

8018 

90  19  34 

8006 

91  49  37 

9009 

93  19  46 

2907 

a  Aquilte 

W. 

77  32  26 

3675 

78  49  40 

8668 

80    7    6 

9693 

81  24  44 

9611 

Fomalhaut 

AV. 

52  35  11 

867ft 

S3  62  25 

8648 

55  10    8 

9631 

66  28  20 

3994 

a  Pegasi 
Aldebaran 

W. 

29  47  18 

8743 

31     3  21 

9679 

32  20  30 

9633 

33  38  38 

9973 

E. 

50  30  11 

81ft7 

49    3    9 

8167 

47  36    7 

91ft7 

46    9    6 

8197 

Venus 

E. 

90  32  39 

8099 

89    3  39 

8096 

87  34  35 

9003 

86     5  27 

9017 

Pollux 

E. 

92  16  19 

8060 

90  47  31 

9063 

89  18  36 

9098 

87  49  35 

90» 

Sun 

E. 

116  36  57 

8411 

115  14  63 

8406 

113  62  43 

8400 

112  30  26 

8399 

8 

Mara 

W. 

100  52  23 

9065 

102  23  20 

99CT 

103  54  27 

9990 

105  25  43 

9940 

a  AquilsB 

W. 

87  55  42 

8d93 

89  14  25 

8963 

00  33  18 

967ft 

91  52  20 

8906 

Fomalhaut 

W. 

63    6    4 

8480 

64  26  51 

8490 

65  48     1 

8440 

67    d  32 

9419 

a  Pesasi 
Aldebaran 

W. 

40  21  39 

8379 

41  44  19 

8890 

43    7  33 

9931 

44  31  20 

9293 

E. 

38  54  10 

8168 

37  27  16 

3166 

36    0  26 

9173 

34  33  43 

9178 

Venus 

E. 

78  38  17 

8033 

77    8  31 

801ft 

75  38  37 

9009 

74    8  85 

9001 

Pollux 

E. 

80  22  29 

3017 

78  52  37 

9008 

77  22  34 

3999 

75  52  20 

2990 

Sun 

E. 

105  37     2 

33ft4 

104  13  63 

8a4ft 

102  50  34 

933ft 

101  27    3 

9336 

XIV. 
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GREENWICH  MEAN  TIME. 

LDKAR  DISTANCES. 

1        1 

Star'f  NaniA 

P.I*. 

P.L. 

P.  li. 

P.L. 

aod 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

Ponkioii. 

Die 

Die 

JAIL 
3073 

DIff. 

Spka 

W. 

Of       « 

110  58  50 

3tfle 

O        1        1, 

112  29  55 

3965 

o      1      n 
114     0  53 

O        1        u 

115  31  40 

3979 

AiitaraB 

W. 

65  13  36 

9t0O 

66  43  51 

3§ff7 

68  14  58 

3963 

69  45  57 

3970 

Mais 

w. 

22  53  55 

3998 

24  24  10 

3091 

25  54  34 

3987 

27  25     3 

3985 

aPegasi 
a  Anetis 

E. 

43    6  58 

8S80 

40  43  21 

8861 

39  20  20 

8399 

37  57  68 

8439 

B. 

82  47  45 

39» 

81  16  49 

3979 

79  46     1 

3979 

78  15  22 

3965 

9 

Antares 

W. 

77  18  49 

aooi 

78  49     I 

8006 

80  19    6 

3013 

81  49     4 

8016 

Mars 

W. 

34  57  48 

3097 

36  28  17 

3960 

37  58  43 

3993 

39  29     6 

3994 

a  Anetis 

B. 

70  44    8 

8018 

69  14  17 

8038 

67  44  33 

3030 

66  14  57 

8035 

AMebaran 

E. 

103     3  21 

8097 

101  34  31 

8078 

100     5  48 

3076 

98  37     9 

8063 

'      Z 

Antares 

W. 

89  17  17 

8043 

90  46  38 

8046 

92  15  54 

3060 

93  45     5 

8008 

^lars 

W. 

47    0  10 

3008 

48  30  11 

8018 

50     0     8 

8015 

51  30     2 

8016 

a  Aquilas 
a  Anetis 

W. 

43  52  57 

4008 

44  56  40 

4441 

46     1  27 

4867 

47    7  13 

4300 

E. 

58  48  38 

8063 

57  19  42 

3066 

55  50  51 

3073 

54  22    7 

8076 

' 

Aldebaran 

E. 

91   15  28 

8105 

89  47  24 

8109 

88  19  25 

3113 

86  51  31 

8117 

j      4 

Antares 

W. 

101     9  59 

8080 

102  38  47 

3070 

104     7  33 

3073 

105  36  17 

3074 

Mara 

W. 

58  58  42 

8080 

60  28  17 

8083 

61  57  50 

8084 

63  27  21 

3035 

a  Ac^nile 
a  Anetis 

W. 

52  48  21 

4089 

53  58  39 

4048 

55     9  31 

4015 

56  20  60 

8981 

1 

E. 

46  59  44 

8086 

45  31  30 

3100 

44     3  20 

3104 

42  35  15 

8107 

Aldebaran 

E.. 

79  33     9 

8184 

78    5  41 

3187 

76  38  16 

8188 

75  10  53 

8143 

6 

Ma» 

W. 

70  54  36 

8088 

72  24    2 

8088 

73  53  28 

3087 

75  22  55 

8085 

, 

a  Ai^tiilse 

W. 

62  24  57 

8800 

63  38  57 

88M 

64  53  18 

8831 

66     7  58 

3808 

a  Anetis 

E. 

35  15  48 

8138 

33  48    6 

3136 

32  20  28 

3180 

30  52  55 

8138 

Aldebaran 

E. 

67  54  44 

8103 

66  27  37 

8168 

65     0  31 

3153 

63  33  26 

8154 

Venus 

E. 

108  17  57 

8073 

106  49  13 

8078 

105  20  30 

8078 

103  51  48 

3073 

SUK 

E. 

132  56  38 

8444 

131  35  11 

8448 

130  13  43 

8443 

128  52  14 

8441 

6 

Mars 

w. 

82  50  34 

8096 

84  20  14 

8034 

85  49  57 

8031 

87  19  44 

3016 

1 

a  AqnilsB 

W. 

72  25  43 

8738 

73  42     3 

3713 

74  58  37 

8600 

76  15  25 

8687 

Fomalhaut 

W. 

47  31  58 

880O 

48  46  51 

8771 

60    2  23 

8738 

51   18  30 

8706 

Aldebamn 

E. 

56  18  15 

SIOT 

54  51   14 

3157 

53  24  13 

8157 

51  57  12 

8157 

Venus 

E. 

96  28    8 

8060 

94  59  20 

8006 

93  30  29 

8065 

92     1  36 

8061 

PoUux 

E. 

98  10  38 

8085 

96  42  10 

8083 

95  13  38 

8078 

93  '45     1 

8078 

! 

SUK 

E. 

122    4  20 

8439 

120  42  36 

8435 

119  20  48 

8431 

117  58  55 

8416 

7 

Man 

W. 

94  50    2 

3901 

96  20  26 

3986 

97  50  57 

3979 

99  21  36 

3978 

a  AquilsB 

W. 

82  42  34 

8631 

84     0  35 

8631 

85  18  47 

8611 

86  37     9 

8601 

Fomalhaut 

W. 

57  47     1 

8560 

59     6     9 

8546 

60  25  42 

8538 

61  45  41 

8501 

uPegasi 
Aldebaran 

W. 

34  57  42 

85(29 

36  17  34 

8487 

37  38  13 

3447 

38  59  36 

3413 

E. 

44  42    5 

8157 

43  15    4 

8158 

41  48    4 

3150 

40  21     6 

3161 

Venus 

E. 

84  36  13 

8048 

83     6  53 

8088 

81  37  28 

8038 

80     7  56 

8037 

Pollux 

E. 

86  20  26 

8016 

84  51  10 

8089 

83  31  45 

8033 

81  52  12 

30M 

Sun 

E. 

111     8    2 

8886 

109  45  30 

8879 

108  23  50 

3873 

107     0     1 

8863 

8 

Mars 

W. 

106  57  11 

3081 

108  28  51 

3933 

110     0  42 

3913 

111  32  45 

3903 

a  Aquilss 

W. 

93  11  31 

8558 

94  30  51 

8550 

95  50  20 

8543 

97     9  57 

8535 

Fomalhaut 

w. 

68  31  27 

8400 

69  53  44 

8381 

71   16  23 

8801 

72  39  20 

3845 

Ald^^ 

w. 

45  55  40 

8367 

47  20  30 

8343 

48  45  50 

8318 

50  11  38 

8104 

E. 

33     7    7 

8185 

31  40  40 

8195 

30  14  25 

8300 

28  48  26 

8335 

Venus 

E. 

72  38  23 

3908 

71     8    2 

3986 

69  37  32 

3977 

68     6  51 

3969 

PoUttx 

E. 

74  21  55 

3961 

72  51  18 

3970 

71  20  28 

3960 

69  49  26 

3960 

Sun 

E. 

100     3  22 

8314 

98  39  27 

8803 

97  15  19 

3393 

95  50  68 

•^ 
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XV, 


GREENWICH  MEAN  TIME, 

LUNAB  DISTANCES. 

9 

Stir'tNama 

and 

Poaitlon. 

Noon. 

P.L. 

of 

Dur. 

mh. 

P.L. 

of 
IMS. 

Vlh. 

P.L. 

of 

DUL 

I»- 

P.L. 

or 

a  Aquila     W. 
Fomalhaut  W. 
a  Pegasi       W. 
Venua          E. 
PoUux          E. 
Sun            E. 

o      i      ^ 
08  29  49 
74     9  40 
51  37  54 
66  36    0 
68  18  10 
94  26  23 

8839 
8898 
8171 
9961 

8907 

O        »        tf 

99  49  34 
75  26  21 
53    4  38 

65  4  58 

66  46  40 
93     1  33 

8098 
8800 

8150 
9851 
9897 
8954 

O        1        ft 

101    9  33 
76  50  22 
54  31  47 
63  33  44 

65  14  56 
91  36  28 

8510 
8999 
8198 
9949 
9816 
•930 

O         1         N 

102  29  39 
78  14  43 
55  59  23 

62  2  18 

63  42  57 
90  11     7 

8819 
8975    < 
8100    , 
9903    j 
9908 
•397 

10 

Fomalhaut 

a  Anetis 
Venus 
PoUox 
Sun 

W. 
W. 
W. 
£. 
E. 
E. 

85  21  30 
63  23  47 
19  48  32 

54  21  54 

55  59     1 
83    0    7 

8190 
8008 

9897 
9870 
9888 
8109 

86  47  51 
64  53  56 
21  20  16 
52  49    8 
54  25  23 
81  33    0 

8174 
9984 
9888 

9095 
8185 

88  14  31 
66  24  29 
22  52  38 

51  16    9 

52  51  27 
80    5  33 

8106 
9864 
9800 
9006 
9811 
8110 

89  41  30 
67  55  97 
24  25  36 
49  49  56 
51  17  13 
78.  37  47 

8143 
9943 

sse 

9640 
9100 
8103 

11 

Fomalhaat 

aPegari 

a  Anetis 

Venus 

PcOlux 

Sun 

W. 
W. 
W. 

E. 
E. 
£. 

97     1    7 
75  36  37 
32  18  30 
41  53  12 
43  21  21 
71  13  36 

8008 

9845 
9W7 

9m 

9794 
8018 

98  29  58 
77  10    6 
33  54  34 

40  18  34 

41  45  13 
69  43  39 

8000 

9000 
9105 
9788 
9710 
9804 

99  59    5 
78  44     1 
35  31     7 
38  43  44 
40    8  47 
68  13  19 

8040 
9006 
9085 

«n8 

9006 
9975 

101  98  28 
80  18  21 
37    8    7 

37  8  41 

38  32    2 
66  42  35 

aoio 

2787 
9063 
9W5 
9083 
9980 

12 

oPejasi 
a  Anetis 
Venus 
Sun 

W. 
W. 
£. 
E. 

88  16  20 
45  20    9 
29  11  15 
59    2  50 

9009 
9861 
9740 
96M 

89  53  11 
46  59  57 
97  35  35 
57  29  38 

9878 
9549 
9740 

91  30  97 
48  40  12 
26    0    0 
55  56    0 

9659 

9539 
9706 
9810 

93  8    8 
50  20  55 

94  24  34 
54  21  57 

ono 

9503 
S1Q0 
9790 

13 

a  Anetis 
Aldebann 
•  Sun 

W. 
W. 
E. 

58  51  25 
27  47  19 
46  25  11 

9408 

9874 
9701 

60  34  53 
29  24  34 
44  48  32 

9888 
9097 
9081 

62  18  48 
31     2  52 
43  11  27 

9867 
90ft^ 
9003 

64    3  10 
32  42    0 
41  33  57 

9040 
9044 
90O 

14 

a  Anetis 
Aldebaran 

Sun 

W. 
W. 
£. 

72  51  33 
41  10  56 
33  20  12 

9901 
9880 
9180 

74  38  30 
42  54  48 
31  40  15 

9940 
9809 
9508 

70  25  51 
44  39  17 
21»59  55 

9990 
9838 
9638 

78  13  35 
46  94  21 
28  19  14 

S317 
9807 

18 

Sto 
Spica  - 
Antara 

£. 
£. 

22  27  46 
34    2  17 
70  42  56 

9818 
9087 
9016 

24  13  19 
32    9  41 
77  49  45 

9898 
9044 

25  58  49 
30  17  15 
7ft  50  42 

9894 
9059 
9095 

27  44  13 

28  25     1 
74    3  47 

9098 
9001 
9080 

19 

Sun 

Antares 

Man 

W. 

£. 
E. 

36  29    8 

64  41  40 

105  47    6 

9808 
9008 

38  13  33 

62  49  52 

103  55  48 

9874 

9on 

9086 

39  5T49 

60  58  18 

102    4  45 

9884 
9086 
9108 

41  41  43 

59    6  58 

100  13  58 

9804 
9007 
9118 

90 

Sun 
Antares 
Mars 
a  AquilsQ 

W. 

E. 
£. 
E. 

50  17  27 

49  54  32 

91     4  20 

103     1    2 

9480 
9155 
9179 
9785 

51  59  42 

48    4  57 

89  15  21 

101  26  15 

9410 
9108 
9189 
9780 

53  41  38 
46  15  42 
87  26  42 
99  51  33 

9463 
9183 
9900 

9796 

55  93  15 

44  96  47 
85  38  93 
98  17    0 

9408 
9190 
9319 
9804 

21 

Sun 
Antares 
Mars 
a  Aquila 

£. 
E. 
£. 

63  46    6 
35  27  22 
76  42  13 
90  97  93 

9574 
9307 
9995 
9088 

65  25  36 
33  40  34 
74  56    6 

88  54  17 

9500 
9993 
9811 
9079 

67    4  45 

31  54'  8 
73  10  29 
87  21  31 

9807 
9396 
9836 
9890 

68  43  31 
30    8    3 
71  95     1 

85  49    7 

990 
9319 
9849 
9913 

22 

Sun 
'  Mars 

W. 
W. 
£. 

76  51  51 
24  36    4 
62  44    6 

2T07 
9498 
9494 

78  28  24 
26  19    6 
61     1     6 

9799 
9135 
9441 

80    4  35 
28     1  51 
59  18  29 

9736 
9447 
9456 

81  40  94 
29  a  19 
57  36  lOl 

9T03 
9459 

9474 

, 
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GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

• 

Ster'f  Name 
ud 

Podtfte. 

Mdnight. 

P.L. 

of 

Dur. 

XVb. 

P.L. 
of 

Dur. 

XVUPi. 

P.L. 

of 

Mff. 

XXIh. 

P.L. 
of 

Dur. 

1 

a  AqniliB 

Fomalhaut 

aPegad 

Venw 

Fdlox 

Sun 

w. 
w. 
w. 

£. 
£. 
£. 

O       i        u 

103  49  50 
79  39  34 
57  37  35 
60  30  39 
63  10  43 
88  45  30 

saoe 

89d7 
a066 

9891 
8313 

O        1        u 

105  10    7 
81     4  36 
58  55  53 
58  58  48 
60  38  13 
87  19  36 

8808 

8340 
8066 

9913 
9878 
8196 

O        1        II 

106  30  38 
83  39  48 
60  34  46 
57  26  44 
59    5  35 
85  53  34 

8600 
8334 
8045 
9901 
9866 
8183 

O          1         N 

107  50  53 

83  55  39 
61  54    3 
55  54  26 
57  33  33 

84  26  55 

3497 
8307 
8033 
9800 
9853 
3168 

10 

Fomalhaiil 

aPepw 

aAmda 

Venoi 

PoUux 

Sun 

W. 
W. 
W. 
E. 
E. 
£. 

91     8  48 
69  36  51 
35  59    8 

48  9  38 

49  43  40 
77    9  40 

S138 
'9m 
3618 
S836 
STRbI 
SOBft 

93  36  36 
70  58  40 
37  33  13 
46  35  45 
48    7  49 
75  41  13 

8111 
9904 
9794 
9834 
9787 
8067 

94    4  33 
78  30  54 
39    7  49 

45  1  48 

46  33  38 
74  13  33 

8097 
98B4 

tni 

9813 
9753 
8049 

95  33  35 
74     3  33 
30  43  55 

43  37  37 

44  57    9 
73  43  10 

8083 

3866 
9749 
3803 
3739 
8081 

11 

FomalluHit 

aPe^ 

«  Anetia 

Venus 

Pollux 

Sun 

W. 
W. 
W, 
E. 

E. 
E. 

103  58    9 
81  53    6 
38  45  36 

35  33  37 

36  54  58 
65  11  37 

8014 

SU8 
2757 
9000 
9ftn 

104  38    5 
83  88  17 
40  33  33 
33  58    3 
36  17  36 
63  39  55 

8001 
9748 
•    9638 
97M 
96S6 
9917 

105  58  16 
85    3  53 
48     1  57 
33  88  38 
33  39  57 
63    7  58 

9901 
9739 
9603 
9748 
96U 
9806 

107  38  40 
86  39  54 
43  40  49 
30  46  56 
33    3    8 
60  35  37 

9981 
2710 
9683 
2744 
9693 
9878 

18 

aPemi 
a  Anottf 
Veirns 
Sun 

W. 
W. 
£. 
E. 

94  46  14 
53    3    6 
33  49  36 
53  47  38 

90U 
9463 
9791 
9179 

96  34  44 
53  43  44 
81  14  46 
51  18  33 

9601 
9463 
9831 
9760 

98    3  38 
55  85  50 
19  40  45 
49  37  11 

9063 
9448 
9864 
9740 

99  43  55 
57    8  34 
18    7  40 
48     1  84 

3568 
9434 
9937 
2790 

13 

a  Arietis 
Aldebaian 

Sun 

W. 
W. 
£. 

65  47  59 
34  33  31 
39  56     1 

9831 
9109 
9tt0 

67  33  14 
36    3  33 
38  17  41 

9813 
9476 
9607 

69  18  55 
37  45  11 
36  38  55 

9396 
9444 
9061 

71     5     1 
39  37  43 
34  59  46 

2378 
9416 
3573 

14 

o  Arietis 

Aldebma 

Sun 

W. 
W. 

E. 

80     1  43 

48    9  56 
36  38  11 

9ise 

939A 
9493 

81  50  14 
49  56    5 
84  56  48 

9188 
3374 
8479 

83  39    7 
51  43  43 
33  15    5 

9160 
9355 

9487 

85  88  81 
53  89  49 
31  33    5 

3157 
3338 
9456 

16 

Sun 

Spica 

Aataras 

W. 
E. 
E. 

39  39  31 
36  33     1 
73  11     0 

9830 
9073 
9087 

31  14  40 
34  41  18 
70  18  33 

9S41 
9088 

9044 

38  59  40 
38  40  53 
68  85  57 

9348 
9067 
9051 

34  44  30 
30  58  49 
66  33  43 

9856 
9115 
9000 

19 

Sun 

Antares 

Man 

W. 
E. 

43  35  36 
57  15  54 

98  33  37 

9406 
9109 
9180 

45    8  53 
55  35    8 
96  33  13 

9418 
9119 
3141 

46  58    1 

53  34  38 
94  43  19 

9430 
9130 
9153 

48  34  53 

51  44  85 
93  53  39 

9448 

3143 
9166 

80 

Sun 
Antares 
Mars 
a  Aqiiil« 

W. 
E. 
E. 
£. 

57    4  31 
43  38  13 
83  50  35 
96  48  37 

9613 
9300 

9336 
9813 

58  45  30 
40  49  58 
83    8  49 
95    8  36 

9637 
9333 
9»I8 
98A4 

6086     1 
39    3    5 
80  15  35 
93  34  39 

9543 

9337 
3364 
9835 

63    6  15 
37  14  33 
78  38  43 
93     0  47 

9550 
2351 
2379 
9849 

81 

Sun 
Antares 
Mars 
a  Aqnila 

W. 
E. 
E. 

70  91  56 
38  38  81 
69  40    3 
84  17    6 

9689 

9837 
9867 
9990 

71  59  58 
96  37     1 
67  55  39 
88  45  37 

9666 

9»a 

9876 
9948 

73  37  38 
34  58    4 
66  11  18 
81  14  15 

9673 
9357 
9S81 
9978 

75  14  56 
93    7  88 
64  37  30 
79  43  89 

9373 
9408 
9996 

88 

Sun 

W. 
E. 

83  15  51 
31  36  30 
55  54  36 

9779 
9473 
9490 

84  50  56 
33    8  81 
54  13  59 

9788 
9486 
90O7 

86  35  40 
34  49  54 
53  31  56 

9906 
9498 
9534 

88    0    2 
36  31  10 
50  51  16 

9831 
9513 
9540 

1 
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AUGUST,    1860. 


XVII. 


GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES. 

h 

Star*B  Name 

P.L. 

P.L. 

P.L. 

P.L. 

23 

and 

Noon. 

Of 

TTTh. 

of 

VP*. 

of 

IXh. 

of 

Position. 

Diff. 

DifL 

UUL 

Dur. 

a  Aquilas 

E. 

O        1          '1 

78  13  U 

8019 

O        /          11 

76  43  22 

8044 

O        f          H 

75  14    4 

8069 

O        1        fi 

73  45  17 

3096 

23 

Sun 

W. 

89  34    3 

9887 

91     7  43 

3858 

92  41     2 

3869 

94  14    1 

9864 

Spica 
Mars 

W. 

38  12    5 

3537 

39  52  40 

3540 

41  32  57 

3553 

43  12  66 

saos 

E. 

49  10  59 

9W7 

47  31     6 

3574 

45  51  35 

3591 

44  12  27 

9007 

a  Aquil© 

E. 

06  30    2 

8391 

65    4  53 

8385 

63  40  24 

8834 

62  16  40 

saoi 

Fomalhaut 

E. 

90    2  20 

3693 

88  29  51 

3909 

86  57  43 

3934 

85  25  54 

9M0 

24 

Sun 

W. 

101  53  56 

3963 

103  24  57 

3976 

104  55  40 

9990 

106  26    6 

8009 

Spica 
Mars 

W. 

51  28    6 

3635 

53    6  14 

3648 

54  44    4 

3663 

56  21  35 

3673 

E. 

36    2  30 

9693 

34  25  39 

3709 

32  49  1 1 

3738 

31  13    8 

9749 

a  AquilsB 

E. 

55  29  51 

8003 

54  11     9 

8647 

52  53  25 

8705 

51  36  43 

8767 

Fomalhaut 

E. 

77  58  10 

8039 

76  22  33 

8047 

74  53  19 

8067 

73  24  29 

8067 

aPegasi 

E. 

98  58  26 

9787 

97  23  41 

3798 

95  49  11 

3811 

94  14  58 

38U 

25 

Sun 

W. 

113  53  50 

8073 

115  22  34 

8086 

116  51     1 

8098 

118  19  13 

8110 

Spica 

W. 

64  25    7 

378* 

66     1     1 

3746 

67  36  40 

9756 

69  12    5 

976S 

Antares 

W. 

18  34  47 

3738 

20  10  50 

3738 

21  46  39 

3750 

23  22  12 

9761 

Fomalhaut 

E. 

66    6  43 

8198 

64  40  31 

8333 

63  14  48 

8347 

61  49  35 

3374 

aPegasi 

E. 

86  27  53 

3887 

84  55  17 

3808 

83  22  56 

3911 

81  50  51 

99» 

26 

Sun 

W. 

125  36  32 

8169 

127    3  18 

8180 

128  29  51 

8191 

129  56  11 

3391 

Spica 

W. 

77    5  34 

3631 

78  39  35 

3830 

80  13  24 

9839 

81-47     1 

9819 

Antares 

W. 

31  16  25 

3815 

32  50  34 

3834 

34  24  31 

3833 

35  58  16 

9843 

Fomalhaut 

E. 

54  51  34 

3434 

53  29  45 

8450 

52     8  35 

8497 

50  48    8 

8589 

aPegasi 

E. 

74  14  24 

3987 

72  43  55 

3909 

71  13  41 

8018 

69  43  44 

8(08 

27 

Spica 

W. 

89  32    9 

38S0 

9!     4  37 

3900 

92  36  56 

3908 

94     9    5 

9916 

Antares 

W. 

43  44     5 

3887 

45  16  41 

3894 

46  49    7 

3901 

48  21  24 

9900 

Fomalhaut 

E. 

44  17  39 

8783 

43    2  18 

8»3 

41  48    0 

8910 

40  34  50 

89S8 

aPe^asi 

E. 

62  18    4 

3094 

60  49  47 

.    3108 

59  21  47 

8198 

57  64    5 

8138 

a  Anetis 

E. 

104  12     3 

9903 

102  39  47 

3910 

101     7  41 

3917 

99  35  44 

9924 

28 

Spica 

W. 

101  47  27 

3951 

103  18  41 

3956 

104  49  47 

9964 

106  20  45 

S9M 

Antares 

W. 

56     0  26 

3»45 

57  31  48 

9991 

59     3    2 

9996 

60  34    8 

9961 

aPegasi 

E. 

50  40  23 

8333 

40  14  41 

8343 

47  49  22 

8364 

46  24  28 

8366 

a  Anetis 

£. 

91  58  17 

3999 

90  27  13 

3965 

88  56  17 

9971 

87  85  28 

99n 

29 

Antares 

W. 

68    7  49 

3991 

69  38  13 

9907 

71     8  30 

3001 

73  38  41 

8006 

Mars 

W. 

26  27  11 

8107 

27  65  12 

8107 

29  23  13 

3108 

30  51  13 

SlIO 

a  Pegasi 

E. 

39  26  59 

8438 

38    5    8 

8468 

36  43  57 

8487 

35  23  29 

8530 

a  Anetis 

E. 

79  53  21 

8006 

78  23  18 

8013 

76  53  21 

8018 

75  23  31 

3033 

Aldebaran 

E. 

112     5  55 

8063 

110  37    0 

8067 

109    8  10 

3QQ0 

107  39  24 

8074 

30 

Antares 

W. 

80    8  12 

8038 

81  37  50 

8081 

83     7  24 

3085 

84  36  53 

8089 

Mara 

W. 

38  10  43 

8119 

30  38  29 

8133 

41     6  12 

3134 

42  33  52 

8197 

a  Aquilse 

W. 

37  51  37 

5188 

38  46  49 

5005 

39  43  40 

4800 

40  42     3 

4796 

a  Anetis 

E. 

67  55  48 

8045 

66  26  31 

3050 

64  67  20 

3054 

63  28  14 

8066 

Aldebaran 

E. 

100  16  40 

8091 

98  48  19 

3006 

97  20     3 

3096 

95  61  61 

8101 

31 

Antares 

W. 

92    3  18 

8064 

93  32  24 

3066 

95     1  27 

8099 

96  30  27 

8061 

Mars 

W. 

49  51  24 

3140 

51   18  46 

3143 

52  46     5 

3144 

54  13  21 

8147 

a  Aquilse 

W. 

45  53  39 

4881 

46  59  17 

4390 

48    5  51 

4964 

49  13  17 

4319 

a  Anetis 

E. 

56    3  55 

8an 

54  35  17 

8060 

53     6  43 

8063 

51  38  13 

8067 

Aldebaran 

E. 

88  31  46 

3115 

87     3  55 

3119 

85  36     8 

3191 

84    8  24 

3191 

xvm. 
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GREENWICH    MEAN   TIME. 

1 

LT7KAB  DISTANCES.                                                              1 

9d 

Star^Nni 

W 

P.L. 

P  L. 

P.L. 

P.L. 

PMitkm. 

Midnight. 

of 
Mff. 

XVh 

fit 
Diff. 

xvmh 

of 

XXIh. 

or 

Diff. 

a  Aquiltt 

E. 

O      1        u 

73  17    3 

sm 

O        1          b 

70  49  23 

SIM 

O        1         II 

69  32  19 

8164 

0       1         II 

67  55  51 

8317 

sa 

StJN 

w. 

95  46  40 

9001 

97  18  58 

9916 

98  50  57 

9931 

100  22  36 

9946 

&iica 
liara 

W. 

44  53  35 

9069 

46  31  55 

9095 

48  10  57 

9609 

49  49  40 

9631 

£. 

43  33  43 

90U 

40  55  19 

9641 

39  17  20 

9657 

37  39  43 

9675 

a  Aquilie 

E. 

60  53  40 

S403 

59  31  27 

8446 

58  10    3 

8493 

56  49  30 

8541 

FoouUhaut 

£. 

83  54  26 

9967 

83  33  19 

9078 

80  53  33 

9993 

79  23  10 

8010 

M 

Sto 

W. 

107  56  13 

8018 

109  20    3 

8083 

110  55  35 

8046 

113  84  51 

8060 

Spica 
Mara 

W. 

57  58  51 

96S7 

59  35  49 

9699 

61  13  31 

9710 

63  48  57 

9793 

E. 

29  37  28 

3764 

38    3  13 

9783 

26  27  23 

3803 

34  63  59 

983S 

a  Aqiiils 

E. 

50  21    6 

8834 

49    6  39 

8604 

47  53  23 

89S3 

46  41  36 

4063 

Fomalhant 

E. 

71  56    4 

S108 

70  38    4 

8139 

69    0  30 

8163 

67  33  23 

8174 

a  Pegasi 

E. 

93  41     1 

9886 

91     7  SO 

9848 

89  33  55 

3861 

88    0  46 

9878 

S5 

Sun 

w. 

119  47  10 

S13S 

131  14  53 

8134 

122  42  20 

8147 

124    9  33 

8158 

Spica 

W. 

70  47  15 

9779 

73  33  10 

9790 

73  66  51 

9799 

75  31  20 

3811 

Antares 

W. 

24  57  31 

ynn 

36  33  36 

9783 

28     7  26 

3194 

29  42    2 

3803 

Fomalhaat 

E. 

60  24  53 

8800 

59    0  43 

3839 

67  37    4 

8850 

56  14     1 

8391 

a  Pegasi 

E. 

80  19     1 

9986 

78  47  38 

9949 

77  16  11 

9961 

75  45    9 

9974 

36 

Sun 

W. 

131  23  18 

8919 

133  48  13 

8938 

134  13  55 

8333 

135  30  25 

8^13 

Spica 

w. 

83  20  25 

9896 

84  53  38 

9967 

86  26  39 

9875 

87  59  30 

9864 

Antares 

W. 

37  31  49 

9893 

39    5  10 

9861 

40  38  19 

9868 

42  11  17 

98n 

Fomalhaat 

E. 

49  28  23 

8578 

48    9  25 

8923 

46  61  16 

8673 

45  34    0 

8735 

a  Pegasi 

E. 

68  14     3 

8088 

66  44  38 

3053 

65  15  30 

8065 

63  46  38 

8080 

87 

Spica 

W. 

95  41     4 

99M 

97  13  53 

3981 

98  44  33 

»» 

100  16    4 

9941 

Antares 

W. 

49  53  31 

9917 

51  25  28 

9flM 

63  57  16 

9931 

54  28  66 

9989 

Fmnalhaiit  £.  | 

39  23  54 

4064 

38  13  17 

4153 

37    3    6 

4351 

36  65  28 

4861 

aPe^ 

E. 

56  26  41 

8154 

54  59  37 

81TO 

53  32  52 

8187 

59    6  27 

8307 

a  Anetb 

B. 

98    3  66 

9983 

96  33  18 

9989 

95    0  49 

9916 

93  29  29 

9958 

!    38 

Spica 

W. 

107  51  35 

9976 

109  33  18 

9983 

110  52  63 

9888 

112  23  21 

9994 

Antares 

W. 

63    5    7 

9969 

63  35  58 

9975 

65    6  42 

9961 

66  37  19 

3986 

a  Pegasi 

B. 

45    0    0 

8808 

43  35  59 

8834 

42  12  27 

3861 

40  49  26 

8391 

aAnedi 

B. 

85  54  47 

9984 

84  34  14 

9900 

82  63  49 

9998 

81  23  31 

8003 

39 

AstBTes 

W. 

74     8  46 

8011 

75  88  45 

8915 

77    8  39 

9009 

78  38  27 

8033 

Mais 

W. 

32  19  11 

8110 

33  47    8 

8113 

35  15    2 

3114 

36  42  54 

8117 

a  Pegasi 

E. 

34     3  48 

8fi87 

33  44  59 

8641 

31  27    9 

8103 

30  10  24 

3789 

a  Anetis 

E. 

73  53  47 

8038 

73  24    9 

8033 

70  54  37 

8067 

69  25  10 

8041 

Aldebaran 

E. 

106  10  43 

8078 

104  43    6 

8081 

103  13  33 

8064 

101  45    4 

8086 

30 

Antares 

W. 

86     6  18 

8043 

87  35  39 

8015 

89    4  56 

8048 

90  34    9 

1 
8053 

Mara 

W. 

44     1  29 

8180 

45  39    3 

8]k3 

46  56  33 

8184 

48  34     1 

8138 

a  Aquils 

W. 

41  41  62 

4688 

43  43    3 

4001 

43  45  26 

4590 

44  49    0 

4447 

a  Anetis 

£. 

61  59  13 

8061 

60  30  16 

8066 

59     1  25 

80W 

57  32  38 

8078 

Aldebaran 

E. 

94  23  43 

8104 

93  55  38 

8107 

91  27  37 

sub 

89  69  40 

3113 

31 

Antares 

w. 

97  59  24 

8068 

99  38  19 

8065 

100  67  11 

8068 

103  36    0 

3068 

Mara 

W. 

55  40  34 

8148 

57    7  46 

8151 

58  34  54 

8153 

60    2    0 

8158 

a  A<^m!ie 

w. 

50  21  29 

4166 

51  30  37 

4133 

52  40    7 

4081 

53  50  24 

4047 

a  Anetis 

E. 

50    9  47 

8090 

48  41  35 

8003 

47  13    7 

8096 

45  44  52 

8099 



Aldebaran 

E. 

82  40  44 

8136 

81  13    6 

8139 

79  45  31 

8130 

78  17  58 

8133 

19 
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SEPTEJUBER,    1860. 


I. 


AT  GREENWICH  APPARENT  NOON, 

THE  SUN'S 

«dMMl 
TilIM 

1 

1 

of  th. 

Semi- 

diunetw 

Kqa.«loaof 

•Bm, 

tobt 
tubtnettd 

jToitn 

Time. 

] 

1 

Dlff-for 
Ihoar. 

Atvmnt 

DIff.for 
Ihour. 

Apparent 
DeoUoation. 

Dlff.lbr 
Ihonr. 

aami. 
dSMiiftter. 

tiM 

Uarid- 
In. 

Sat 
Sun. 
Mon. 

1 

2 
3 

h.     m.     ■. 

10  43  12.97 
10  46  50.38 
10  50  127.51 

8. 

9.066 
9.054 
9.048 

N.  8    7  14.0 
7  45  19.6 
7  23  17.5 

64.61 
54.93 
65.25 

15  53.92 
15  54.15 
15  54.38 

64.40 
64.36 
64.32 

0  16.01 
0  35.12 
0  54.49 

0.790 
0.801 
0.818 

Tues. 
Wed. 
Thur. 

4 
5 
6 

10  54    4.41 

10  57  41.08 

11  1  17.54 

9.033 
9.024 
9.017 

7     I     8.1 
6  38  51.8 
6  16  28.9 

55.54 
65.83 
66.10 

15  54.61 
15  54.85 
15  55.09 

64.28 
64.25 
64.22 

1  14.09 
1  33.92 
1  53.95 

0.821 
0.830 
0.888 

Fri. 
Sat. 
Sun. 

7 
8 
9 

11     4  53.81 
11     8  29.92 
11  12     5.89 

9.010 
9.004 

8.998 

5  53  59.4 
5  31  23.8 
5    8  42.7 

66.87 
66.61 
66.84 

15  55.33 
15  55.57 
15  55.81 

64.19 
64.16 
64.14 

2  14.18 
2  34..58 
2  55.11 

0.846 
0.852 
0.658 

ill 

10 
11 
12 

11  15  41.74 
11  19  17.47 
11  22  53.12 

8.998 
8.989 
8.986 

4  45  56.4 
4  23    5.0 
4    0    8.6 

67.05 
67.26 
67.44 

15  56.06 
15  56.31 
15  56.56 

64.12 
64.10 
64.08 

8  15.75 
8  86.51 
8  57.36 

0.868  '; 

0.867 

0.870 

Thur. 

Fri. 

Sat 

13 
14 
15 

11  26  28.69 
11  30    4.19 
11  33  39.65 

8.984 
8.982 
8.980 

3  37    7.9 
3  14    3.4 
2  50  55.4 

57.62 
67.77 
67.92 

15  56.82 
15  57.08 
15  57.34 

64.07 
64.06 
64.06 

4  18.29 

4  89.28 

5  0.31 

0.878 
0.876 
0.877 

Sim. 
Mon. 
Tues. 

16 
17 
18 

11  37  15.09 
11  40  50.52 
11  44  25.94 

8.979 
8.979 
8.980 

2  27  44.1 
2    4  29.7 
1  41  12.8 

68.05 
68.17 
68.26 

15  57.60 
15  67.87 
15  58.14 

64.06 
64.06 
64.06 

5  21.36 

5  42.43 

6  3.51 

0.878 
0.878 
0.877 

Wed. 
Thur. 
Fri. 

19 
20 
21 

11  48     1.39 
11  51  36.89 
11  55  12.44 

8.981 
8.983 
8.985 

1  17  53.8 
0  54  33.2 
0  31  11.1 

68.84 
68.40 
68.46 

15  58.41 
15  58.68 
15  58.95 

64.07 
64.08 
64.09 

6  24.56 

6  45.56 

7  6.49 

0.876 
0.878 
0.871 

Sat. 
Sun. 
Mon. 

22 
23 
24 

11  58  48.07 

12  2  23.81 
12    5  59.67 

8.988 
8.992 
8.998 

N.  0    7  47.7 

S.   0  15  36.5 

0  39     1.1 

68.60 
68.68 

58.54 

15  59.23 
15  59.51 
15  59.79 

64.11 
64.13 
64.15 

7  27.35 

7  48.12 

8  8.76 

0.868 
0.863 
0.868 

Tues. 
Wed. 
Thur. 

25 
26 
27 

12    9  35.66 
12  13  11.81 
12  16  48.15 

9.005 
9.612 
9.021 

1    2  25.7 
1  25  50.0 
1  49  14.0 

68.54 
68.62 
68.49 

16    0.07 
16    0.35 
16    0.63 

64.17 
64.20 
64i23 

8  29.26 

8  49.61 

9  9.77 

0.861  i 
0.844  j 
0.885 

Fri. 
Sat. 
Sun. 

28 
29 
30 

12  20  24.70 
12  24     1.48 
12  27  38.51 

9.029 
9.089 
9.050 

2  12  37.1 
2  35  58.9 
2  59  19.1 

68.45 
68.39 
68.82 

16    0.91 
16    1.19 
16    1.46 

64.27 
64.31 
64.35 

9  29.72 

9  49.45 

10    8.90 

0.826 
0.816 
0.806 

Mon. 

31 

12  31  15.83    9.062 

1 

S.   3  22  37.6 

68.24 

16    1.73 

64.39 

10  28.06 

0.794 

N 

on. — Una  Ibn*  or  th.  tanidiuie 

tar  pMlog  may  b«  fomid  by  BobtmBtiiig  0b18  fhim  iba 

adtiWlTlm.. 
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AT  GREENWICH  MEAN 

NCX)N. 

THE  I 

SUN'S 

1 

1 
1 

1 

Equation  of 
Time, 
to  be 
added  to 
Mean 
Time, 

Dlff.for 
Ihonr. 

Sidereal 
Time. 

Appartnt 
RWitAmutaii. 

Sift  for 
Iboar. 

Apparent 

DULfor 
Iboar. 

Sat 
Sun. 
Mon. 

1 
2 
3 

b.     m.     a. 

10  43  13.01 
10  46  50.46 
10  50  27.64 

8. 

9.066 
9.054 
9.043 

N.  8    7  13.7 
7  45  19.0 
7  23  16.6 

64.61 
54.93 
55.25 

0  16.02 
0  35.13 
0  54.50 

0.790 
0.801 
0.812 

h.     m.    8. 

10  43  29.03 
10  47  25.59 
10  51  22.14 

Tues. 
Wed. 
Thur. 

4 
5 
6 

10  54    4.59 

10  57  41.31 

11  1  17.82 

9.083 
9.024 
9.017 

7     1    6.9 
6  38  50.3 
6  16  27.1 

55.54 
65.83 
56.10 

1  14.10 
1  33.94 
1  53.98 

0.821 
0.830 
0.838 

10  55  18.69 

10  59  15.25 

11  3  11.80 

Fri. 
Sat 
Sun. 

7 
8 
9 

11     4  54.14 
11     8  30.30 
11  12    6.32 

9.010 
9.004 
8.998 

5  53  57.3 
5  31  21.4 
5    8  40.0 

66.87 
56.61 
56.84 

2  14.21 
2  34.61 
2  55.14 

0.846 
0.852 
0.858 

11    7    8.35 
11  11     4.91 
11  15     1.46 

Ill 

10 
11 
18 

11  15  42.22 
11  19  18.01 
11  22  53.71 

8.993 
8.989 
8.986 

4  45  53.3 
4  23     1.5 

4    0    4.8 

57.05 
57.26 
57.44 

3  15.79 
3  36.56 
3  57.41 

0.863 
0.867 
0.870 

11  18  58.01 
11  22  54.57 
11  26  61.12 

Thur. 

Fri. 

Sat. 

13 
14 
15 

11  26  29.33 
11  30    4.88 
11  33  40.39 

8.984 
8.982 
8.980 

3  37    3.8 
3  13  59.0 
2  50  50.6 

57.62 
67.77 
67.92 

4  18.34 

4  39.34 

5  0.39 

0.873 
0.875 
0.877 

11  30  47.67 
11  34  44.22 
11  38  40.78 

Sbi. 
Mon. 
Tues. 

16 
17 
18 

11  37  15.89 
11  40  51.37 
11  44  26.84 

8.979 
8.979 
8.980 

2  27  38.9 
2    4  24.2 
1  41     7.0 

58.05 
58.17 
58.26 

5  21.44 

5  42.51 

6  3.60 

0.878 
0.878 
0.877 

11  42  37.33 
11  46  33.88 
11  50  30.44 

Wed. 
Thur. 
Fri. 

19 
20 
21 

11  48    2.35 
11  51  37.91 
11  55  13.51 

8.981 
8.983 
8.985 

1  17  47.7 
0  54  26.7 
0  31     4.2 

58.34 

58.40 
58.46 

6  24.64 

6  45.64 

7  6.59 

0.876 
0.873 
0.871 

11  54  26.99 

11  58  23.55 

12  2  20.10 

Sat. 
Sm. 
Mon. 

22 
23 
24 

11  58  49.20 

12  2  24.99 
12    6    0.90 

8.988 
8.992 

8.998 

N.  0    7  40.5 

S.   0  15  44.0 

0  39    8.9 

58.50 
58.53 
58.54 

7  27.45 

7  48.22 

8  8.86 

0.868 
0.863 
0.858 

12    6  16.65 
12  10  13.21 
12  14    9.76 

Tues. 

Wed. 

.  Thur. 

25 
26 
27 

12    9  36.94 
12  13  13.14 
12  16  49.53 

9.005 
9.012 
9.021 

1    2  33.9 
1  25  58.6 
1  49  22.9 

58.54 
58.52 
58.49 

8  29.37 

8  49.73 

9  9.89 

0.851 
0.844 
0.835 

12  18    6.31 
12  22    2.87 
12  25  59.42 

Fri. 
Sat 
Sm. 

28 
29 
30 

12  20  26.13 
12  24    2.96 
12  27  40.05 

9.029 
9.039 
9.050 

2  12  46.3 
2  36    8.4 
2  59  29.0 

58.45 
68..S9 
58.82 

9  29.84 

9  49.57 

10    9.03 

0.826 
0.816 
0.806 

12  29  55.97 
12  33  52.53 
12  37  49.08 

Mon. 

31 

12  31  17.41 

9.062 

S.   3  22  47.8 

68.24 

10  28.22 

0.794 

12  41  45.63 

N 

on.  —The  Bemidiunetor  fiw  Mc 

une  u  that  for  Apparent 

Noon. 

148 


SEPTEMBER,    1860 


III. 


AT  GREENWICH  MEAN  NOON. 


i 


10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 


I 
I 


23 
24 

25 
26 
27 

28 

29 
30 

31 


245 
246 
247 

248 
249 
250 

251 
252 
253 

254 
255 
256 

257 
258 
259 

260 
261 
262 

263 
264 
265 

266 
267 

268 


270 
271 

272 
273 
274 

275 


THE  SUN'S 


2ViM  LONGITUDl. 


159  13  21.3 

160  11  29.1 

161  9  38.8 

162  7  50.4 

163  6  4.0 

164  4  19.5 

165  2  37.0 

166  0  56.6 

166  59  18.4 

167  57  42.3 

168  56  8.3 

169  54  36.4 

170  53  6.5 

171  51  38.6 

172  50  12.7 

178  48  48.7 

174  47  26.6 

175  46  6.3 

176  44  47.7 

177  43  30.9 

178  42  15.9 

179  41  2.6 

180  39  51.0 

181  38  41.1 

182  37  32.9 

183  36  26.5 

184  35  21.9 

185  34  19.2 

186  33  18.4 

187  32  19.5 

188  31  22.7 


i' 


1^  32.1 
10  39.8 

6  49.4 

7  0.9 
5  14.4 
3  29.8 

1  47.2 

0  6.6 

58  28.3 

56  52.1 
55  18.0 
53  46.0 

52  16.0 
50  48.0 
49  22.0 

47  57.9 
46  35.7 
45  15.3 

48  56.6 
42  39.7 
41  24.6 

40  11.2 
38  59.5 

37  49.5 

36  41.2 
35  34.7 
34  30.0 

38  27.2 
32  26.3 
31  27.3 

30  30.4 


I>lff.for 
Iboar. 


45.29 
ASM 
46.44 

46.02 
46.80 
45.68 

46.77 
45.86 
46.95 

46.04 
46.18 
46.21 

46.90 
46.88 
46.46 

46.54 
46.62 
46.70 

46.77 
46.84 
46.91 

46.98 
47.05 
47.12 

47.19 
47.27 
47.85 

47.4S 
47.51 
47.60 

147.68 


LATTTUDX. 


-hO.56 
0.63 
0.66 

0.66 
0.64 
0.59 

0.51 
0.42 
0.30 

0,17 
-M).04 
-4).09 

0.22 
0.33 
0.42 

0.49 
0.51 
0.51 

0.47 
0.42 
0.34 

0.24 
—0.12 
H-0.01 

0.14 
0.27 
0.38 

0.48 
0.54 
0.59 

+0.60 


Logarithm 

or  the 

lUdinaYeotor 

of  the 


0.0036655 
.0035596 
.0034532 

.0033462 
.0032886 
.0031303 

.0030213 
.0029114 
.0028006 

.0026887 
.0025756 
.0024613 

.0028458 
.0022290 
.0021109 

.0019915 
.0018708 
.0017489 

.0016259 
.0015020 
.0013773 

.0012520 
.0011262 
.0010001 

.0008740 
.0007479 
.0006219 

.0004961 
.0003705 
.0002453 

0.0001207 


Dlff.ft>r 
Ihoar. 


48.9 
44.2 
44.4 

44.6 
44.9 
45.2 

45.6 
46.0 
46.4 

46.8 
47.2 
47.8 

48.4 
49.0 
49.6 

50.1 
50.5 
50.9 

51.8 
51.7 
52.1 

52.8 
52.5 
52.6 

52.6 
52.6 
52.5 

52.4 
52.8 
52.1 

51.8 


of 
SkkraKHi. 


13  14  20.48 
18  10  24.57 
18  6  28.66 

13  2  32.75 
12  58  96.85 
12  54  40.94 

12  50  45.08 
12  46  49.12 
12  42  58.21 

12  88  57.31 
12  85  1.40 
12  81  5.49 

12  27  9.58 
12  28  13.68 
12  19  17.78 

12  15  21.87 
12  11  25.96 
12  7  80.05 

12  3  84.14 
11  59  38.24 
11  55  42.33 

11  51  46.42 
11  47  50.51 
11  43  54.60 

11  89  58.70 
11  86  2.79 
11  82  6.88 

11  28  10.97 
11  24  15.06 
11  20  19.17 

11  16  23.26 


Noil.  ~x  oocx«qp<mds  to  tho  tnM  •qoiaoz  of  tho  dato,  X' to  llw  mMn  •qidii^ 
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GREENWICH 

MEAN  TIME. 

1 

• 

THE 

MOON»S 

RRMIDTAMimn. 

HOnQEONTAI.  PARAT.T.AX. 

MERIDIAN  PASSAGE. 

AQB. 

Noon. 

HMnight. 

N.0I1. 

]>UI.fi» 
Ihow. 

lOdiiight. 

Dili,  for 
Ihonr. 

UKfor 
Ihoor. 

1 

2 
3 

14  44.3 
14  44.3 
14  46.0 

l4  4l.l 
14  44.9 
14  47.5 

53  58.6 

53  58.6 

54  4.8 

-0.12 

•H).18 

0.40 

63  57.9 
54    0.9 
54  10.5 

-0.00 

+0.26 

0.65 

h.     m. 

12  59.8 

13  39.8 

14  21.1 

m. 
1.65 
1.69 
1.76 

d. 

15.6 
16.6 
17.6 

4 
5 
6 

14  49.6 

14  55.3 

15  3.3 

14  52.2 

14  59.0 

15  8.1 

54  18.1 

54  39.0 

55  8.3 

0.71 
1.04 
I.S9 

64  27.5 

54  52.6 

55  26.1 

0.87 
1.22 
1.57 

15    4.6 

15  51.0 

16  40.9 

i 

1.87 
2.01 
2.16 

18.6 
19.6 
20.6 

7 
8 
9 

15  13.5 
15  25.9 
15  40.1 

15  19.4 
15  32.8 
15  47.7 

55  45.9 

56  31.5 

57  23.8 

1.74 
2.05 

2.28 

56    7.8 

56  56.9 

57  51.7 

1.90 
2.18 
2.35 

17  34.2 

18  30.1 

19  27.4 

2.28 
2.87 
2.89 

21.6 

.  22.6 

23.6 

10 
11 
12 

15  55.5 

16  11.0 
16  25.3 

16    3.3 
16  18.4 
16  31.4 

58  20.2 

59  17.1 

60  9.3 

2.38 
2.30 
1.99 

58  48.9 

59  44.1 

60  31.9 

2.87 
2.18 
1.74 

20  24.7 

21  20.8 

22  15.3 

2.37 
2.30 
2.24 

24.6 
25.6 
26.6 

13 
14 
15 

16  36.6 
16  43.8 
16  45.7 

16  40.8 
16  45.4 
16  44.6 

60  51.2 

61  17.5 
61  24.6 

1.44 
+0.71 
-0.13 

61    6.6 
61  23.6 
61  20.6 

1.10 
+0.30 
-0.54 

23    8.5 

6 
0    1.2 

2.20 
2.20 

27.6 

28.6 

0.2 

16 
17 
18 

16  42.2 
16  33.7 
16  21.3 

16  38.5 
16  27.9 
16  14i2 

61  11.6 
60  40.4 
59  55.2 

0.94 
1.62 
3.09 

60  58.1 
60  19.2 
59  29.0 

1.30 
1.88 
2.24 

0  54.3 

1  48.9 

2  45.8 

2.24 
2.31 
2.89 

1.2 
2.2 
3.2 

19 
20 
21 

16    6.7 
15  51.4 
15  36.5 

16  59.1 
15  43.8 
15  29.5 

59     1.4 
58    4.9 
57  10.2 

2.82 
2.84 
2.19 

58  33.2 
57  37.1 
56  44.6 

2.35 
2.28 

2.07 

3  43.2 

4  41.7 

5  39.1 

2.48 
2.42 
2.86 

4.2 
5.2 
6.2 

22 
23 
24 

15  22.9 
15  11.3 
15     1.8 

15  16.9 
15    6.3 
14  57.9 

56  20.6 
55  38.0 
55    3.1 

1.93 
1.62 
1.29 

55  58.4 
55  19.6 
54  48.6 

1.77 
1.45 
1.12 

6  34.0 

7  25.4 

8  13.1 

2.22 
2.06 
1.92 

75 
8.2 
9.2 

25 
26 
27 

14  54.5 
14  49.2 
14  45.9 

14  51.6 
14  47.3 
14  44.9 

54  36.1 
54  16.8 
54    4.4 

0.96 
0.66 
0.88 

54  25.5 
54    9.8 
54    0.7 

0.81 
0.61 
0.25 

8  57.6 

9  39.6 
10  19.9 

1.80 
1.71 
1.66 

10.2 
11.2 
12.2 

28 
29 
30 

14  44.3 
14  44.2 
14  45.5 

14  44.0 
14  44.7 
14  46.7 

53  58.5 

53  58.2 

54  3.2 

-0.18 

+0.10 

0.81 

53  57.7 

54  0.1 
54    7.6 

-0.01 

+0.21 

0.42 

10  59.5 

11  39.3 

12  20.3 

1.65 
1.68 
1.74 

13.2 
14.2 
15.2 

31 

14  48.3 

14  50.2 

54  13.3 

+0.58 

54  20.2 

+0.68 

13    3.2 

I.S8 

16.2 
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V. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AflOMuton. 

Diir. 

Ibrlm. 

VOL 
flwlm. 

Hoar. 

Ught  AjNMidoa. 

DMt 
ftirlm. 

DMiilMtlOll. 

forlm. 

SATURDAY   1. 

MONDAY  3. 

h.    m.    ft. 

8. 

O         1          H 

II 

h.    m.    B. 

B. 

O        1       u 

.     1 

0 

33  32  29.94 

1.7667 

N.  0  15  27.7 

13.310 

0 

0  48  13.64 

13tt8 

N.IO  33  20.0 

13.055   ' 

1 

1 

23  24  15.88 

1.76S6 

0  28  40.2 

13.-207 

1 

0  50    3.48 

1.8331 

10  45  34.2 

13.317 

2 

23  26     1.81 

1.7696 

0  41  52.6 

13.103 

3 

0  51  53.49 

1.8840 

10  57  46.1 

13.178 

3 

23  27  47.75 

1.7657 

0  55    4.7 

13.109 

3 

0  53  43.67 

1.8318 

11     9  55.6 

13.138  1 

4 

23  29  33.09 

].76d6 

1     8  16.6 

13.194 

4 

0  55  34.02 

1.8407 

11  22    2.7 

13.008  ' 

5 

23  31  19.04 

1.7650 

1  21  28.0 

13.186 

5 

0  57  24.55 

1.8437 

11  34    7.4 

13.067  ; 

6 

23  33    5.60 

1.7661 

1  34  39.1 

18.181 

6 

0  59  15.26 

1.8408 

11  46     9.6 

13.015 

7 

23  34  51.57 

1.7664 

1  47  49.8 

18.174 

7 

1     1    6,16 

1.8400 

11  58    9.2 

11.973  1 

8 

23  36  37.56 

1.7667 

2     1    0.0 

13.166 

8 

1     2  57.85 

1.8580 

12  10    6.3 

11.030  1 

9 

23  38  23.57 

1.7671 

2  14     9.7 

13.157 

9 

1     4  48.53 

1.8603 

12  32    0.7 

11.985 

10 

23  40    9.61 

1.76T5 

2  27  18.9 

13.148 

10 

1     6  40.00 

1.8905 

12  33  52.5 

11.8J0 

U 

23  41  55.67 

1.7680 

2  40  27.5 

13.138 

11 

1    8  31.67 

1.8630 

12  45  41.5 

U.TM 

13 

23  43  41.77 

1.7686 

2  53  35.5 

13.137 

13 

1  10  23.55 

1.8068 

12  57  27.8 

1U47  ; 

13 

23  45  27.90 

1.7009 

3    6  42.8 

13.116 

13 

1  12  15.63 

1.8807 

13    9  11.2 

11.700 

14 

23  47  14.08 

1.7600 

3  19  49.4 

13.104 

14 

1  14    7.92 

1.8733 

13  20  51.8 

11.0H 

15 

23  49    0.30 

1.7707 

3  32  55.3 

13.001 

15 

1  16    0.42 

1.8707 

13  32  29.5 

11.008  ; 

16 

23  50  46.57 

1.7715 

3  46    0.3 

13.077 

16 

1  17  53.13 

1.8808 

13  44     4.2 

11.598 

17 

23  53  32.80 

1.7724 

3  59    4.5 

13.063 

17 

1  19  46.06 

1J840 

13  55  35.9 

11.903 

18 

33  54  19.36 

1.77$4 

4  12    7.9 

13.048 

18 

1  21  39.21 

ijwn 

14    7    4.5 

11.460 

19 

33  56    5.69 

1.7744 

4  35  10.3 

IZJOKl 

19 

1  23  32.59 

1.8015 

14  18  30.0 

11.308 

20 

23  57  53.19 

1.7756 

4  38  11.7 

13.015 

30 

1  25  26.19 

1.8063 

14  29  52.3 

11.345 

31 
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14.734 

17 

7  38  41.86 

34476 

33  16  39.1 

8.887 

17 

9  33  33.81 

93941 

13  36  13.4 

143ift 

18 

7  41    8.66 

94467 

33    7  41.4 

MM 

18 

9  35  53.79 

33318 

18  31  80.7 

14304 

19 

7  43  35.35 

34438 

81  68  34.8 

9.184 

19 

9  38  13.64 

33296 

13    6  33.8 

14393 

30 

7  46     1.92 

34419 

81  49  19.3 

9.883 

30 

9  40  32.35 

33374 

11  61  31.7 

16378 

31 

7  48  38.38 

34400 

81  39  54.9 

9479 

31 

9  42  51.93 

33353 

U  36  14.5 

16.161 

23 

7  50  54.73 

34880 

81  30  31.8 

9.6tf 

33 

9  45  11.39 

33332 

11  31    3.3 

U3tS 

33 

7  53  30.94 

34350 

31  30  39.9 

9.T71 

83 

9  47  30.72 

33311 

11     5  45.3 

16334 

34 

7  55  47.03 

34338 

N.31  10  49.3 

9.916 

84 

9  49  49.92 

33191 

N.IO  50  33.6 

16409 

VIII. 
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GEEENWICH   MKAN  TIME. 

THE  MOON'S  RIGHT  ASCEHSION  AND  DECLINATION. 

H«. 

BlKhiAMearion. 

DM. 
forlm. 

JMimOaa. 

Diff. 
forlm. 

Kour. 

Bight  Aaeesiioik. 

DIff. 
forlm. 

Dlff. 
forlm. 

THU 

RSDA 

Y  18. 

SATURDAY   15. 

» 

k.    m.    1. 

f. 

o      t       n 

n 

h.    m.    1. 

s. 

O      1       li 

H 

0 

9  49  49.93 

3.3191 

N.IO  50  33.5 

15.403 

0 

11  39  47.76 

3.3854 

S.  3  83  56.7 

16.M0 

1 

9  S3    9.00 

3.9171 

10  34  57.0 

15.479 

1 

11  43    4.90 

3.3862 

3  40  58.6 

16.923 

3 

9  54  37.97 

3.81(8 

10  19  36.0 

ISMA 

3 

11  44  88.10 

3.3871 

8  57  47.5 

16301 

3 

9  66  46.83 

S.S183 

10    3  50.5 

15.6^ 

3 

11  46  39.35 

3.3880 

3  14  41.8 

16^883 

4 

9  69    5.67 

3.9115 

9  48  10.6 

15.700 

4 

11  48  56.66 

3.3890 

3  31  33.5 

16360 

5 

10     1  34.30 

&aooT 

9  33  36.5 

15.760 

5 

11  51  14.03 

3.9900 

3  48  84.4 

16335 

6 

10    3  43.73 

3.aoeo 

9  16  38.3 

15.837 

6 

11  53  31.46 

3.3911 

4    6  13.7 

16308 

7 

10    6     1.16 

33083 

9    0  46.1 

15.903 

7 

11  55  48.96 

3.3933 

4  83     1.4 

16.779 

8 

10    8  19.48 

3.«M6 

8  44  49.9 

15.967 

8 

11  58    6.54 

3.3986 

4  38  47.8 

16.748 

9 

10  10  37.70 

9.ao«> 

8  38  49.9 

16.080 

9 

13    0  34.19 

3.3049 

4  55  31.1 

16.714 

10 

10  13  55.83 

SJB014 

8  13  46.3 

16X191 

10 

13    3  41.93 

3.3963 

5  13  18.9 

16.619 

11 

10  15  13.87 

9.3009 

7  56  39.1 

16.149 

11 

13    4  59.74 

3.3977 

5  88  58.6 

16.643 

13 

10  17  31.88 

SJMU 

7  40  38.4 

16.306 

13 

19    7  17.64 

3.3992 

5  45  30.0 

16.608 

13 

10  19  49.68 

3.3070 

7  84  14.4 

16.361 

13 

18    9  35.63 

3.3007 

6    3    5.0 

16.663  1 

14 

10  S3    7.46 

3.3906 

7    7  57.1 

16.314 

14 

19  11  53.78 

3JN»3 

6  18  37.5 

16.518 

15 

10  34  35.16 

3.3943 

6  51  36.7 

19.365 

16 

13  14  11.90 

3.3089 

0  36    7.3 

16.473 

10 

10  36  48.78 

3.3981 

6  35  13.3 

16.414 

16 

13  16  30.18 

3UK)66 

6  51  34.3 

16.436 

17 

10  39    0.33 

3.3919 

6  18  47.0 

16.461 

17 

13  18  48.57 

3.3073 

7    7  58.4 

16.377 

18 

10  31  17.80 

3^1908 

6    3  18.0 

16.506 

18 

13  31     7.06 

3JI091 

7  84  19.6 

16.826 

19 

10  33  35.81 

3.3897 

5  45  46.3 

16.550 

19 

13  83  85.67 

3.3110 

7  40  37.5 

16.373 

30 

10  35  58.56 

3.18S7 

5  39  13.0 

16.503 

30 

18  85  44.39 

3.3130 

7  56  53.8 

16.318 

31 

10  38    9.85 

%xn 

6  18  35.3 

16.631 

31 

13  38    3.83 

33149 

8  13    3.6 

16.161 

33 

10  40  37.08 

3.3888 

4  55  56.3 

16.668 

83 

18  30  88.18 

33169 

8  89  11.4 

16.103 

33 

10  43  44.36 
FR 

3.3896 

IDAY 

N.  4  39  15.1 
14. 

16^704 

33 

13  33  41.86 
SU 

33190 

NDAY 

S.  8  45  16.7 
16. 

16.M1 

0 

10  45     1.39 

3.3851 

N.  4  32  31.8 

16.738 

0 

13  35    0.46 

33311 

S.  9     1  16.3 

15.978 

1 

10  47  18.48 

3J»U 

4    5  46.6 

16.769 

1 

13  37  19.79 

33333 

9  17  13.0 

15.913 

3 

10  49  35.53 

3.3838 

3  48  59.5 

16.799 

3 

13  39  39.85 

.33351 

9  33    6.8 

15.846 

3 

10  51  53.53 

3.3833 

3  33  10.7 

16.837 

3 

13  41  58.85 

33977 

9  48  64.5 

15.778 

4 

10  54    9.51 

9.3S7 

3  15  30.3 

16.893 

4 

13  44  18.58 

83300 

10    4  39.1 

15.708 

5 

10  56  36.46 

3.3833 

3  58  38.4 

16316 

5 

18  46  38.45 

33334 

10  30  19.4 

15335 

6 

10  58  43.38 

3.3818 

3  41  35.3 

16.897 

6 

13  48  58.47 

33348 

10  35  55.3 

15.960 

7 

11     1    0.37 

3.3814 

3  34  40.8 

16.917 

7 

13  51  18.63 

33873 

10  51  86.7 

15.4»1 

8 

11     3  17.15 

3.3811 

3    7  45.8 

16.935 

8 

13  53  38.93 

33397 

11     6  53.4 

15.406 

9 

U     5  34.01 

3.3809 

1  50  48.6 

16.090 

9 

13  55  59.38 

33433 

U  88  15.4 

15337 

10 

11     7  50.86 

3.3808 

1  33  51.3 

16.963 

10 

13  58  19.99 

33448 

11  37  38.6 

15.246 

11 

11  10    7.71 

3.380T 

1  16  53.0 

16.975 

11 

13    0  40.75 

33474 

11  58  44.9 

15.162 

13 

11  13  34.55 

3^807 

0  59  54.8 

16.985 

13 

13    3     1.67 

33500 

13    7  58.1 

15.077 

13 

11  14  41.39 

3.3807 

0  43  54.8 

16.003 

13 

13    5  88.75 

33536 

13  83  64.1 

14390 

14 

11  16  58.34 

3.3808 

0  35  55.1 

16.997 

14 

13    7  43.98 

33593 

18  37  60.9 

14.901 

15 

11  19  15.09 

3.3810 

N.  0    8  55.1 

n.001 

15 

13  10    5.37 

33579 

13  58  48.3 

14310 

16 

11  31  31.96 

3.3813 

S.  0    8    5.0 

17.008 

16 

13  13  86.93 

33606 

13    7  98.1 

14.717 

17 

11  33  48.84 

3.3815 

0  85    5.1 

17.003 

17 

13  14  48.65 

33634 

13  88    8.3 

14.623 

18 

11  36    5.74 

3.3818 

0  43    5.8 

16.999 

18 

13  17  10.54 

33661 

13  36  48.9 

14.937 

19 

11  38  33.66 

3;3a33 

0  59    5.1 

16.995 

19 

13  19  33.59 

33689 

13  51  11.7 

14.430 

90 

11  30  39.61 

3.3837 

1  16    4.6 

16.988 

30 

13  31  54.81 

33717 

14     5  34.5 

14331 

21 

11  33  56.59 

3.3883 

1  33    3.6 

16.979 

31 

13  84  17.80 

33746 

14  19  51.3 

14.229 

33 

11  35  13.61 

3.3839 

1  50    3.1 

WS68 

83 

13  86  39.76 

33775 

14  34     8.0 

14.136 

S3 

11  37  30.66 

3.3816 

3    6  50.8 

16.956 

83 

13  39    8.50 

33804 

14  48    6.5 

14.033 

34 

It  39  47.76 

3.3894 

S.  3  33  56.7 

16.940 

34 

13  31  35.41 

33833 

S.15    3    4.6 

13316 

20 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  AfloeDBion. 

DifF. 
for  1  m. 

BecUnatlon. 

Biff, 
forlm. 

Hour. 

BUT. 
forlm. 

Biff, 
forlm. 

MONDAY  17. 

WEDNESDAY   19. 

h.    m.    s. 

B. 

O       1        u 

u 

h.    m.    s. 

8. 

O        t        II 

« 

0 

13  31  25.41 

5U833 

S.15     2    4.6 

130)16 

0 

15  28  67.97 

2.6005 

s.23  41  18.2 

7.381 

1 

13  33  48.49 

2.3869 

15  15  56.3 

13.808 

1 

15  31  28.04 

2.5017 

23  48  30.2 

7.120 

2 

13  36  11.75 

3.3891 

15  29  41.6 

13.699 

2 

15  33  58.18 

2.5026 

23  55  32.6 

6^960   1 

3 

13  38  35.19 

3.3»21 

15  43  20.3 

13.569 

3 

15  36  28.38 

2.5088 

24     2  25.3 

6.7OT 

4 

13  40  58.80 

S.3950 

15  56  52.3 

13.477 

4 

15  38  58.64 

2.5047 

24     9    8.2 

6.SS4   '• 

5 

13  43  22.59 

2.3979 

16  10  17.5 

13.862 

6 

15  41  28.95 

%»0» 

24  15  41.4 

6471    ' 

6 

13  45  46.55 

2.4006 

16  23  35.8 

13.246 

6 

15  43  59.30 

3.6002 

24  22    4.8 

6J08 

7 

13  48  10.69 

2.4088 

16  36  47.1 

13.130 

7 

15  46  29.70 

3.5009 

24  28  18.4 

6.144    1 

8 

13  50  35.01 

2.4067 

16  49  51.4 

134)12 

8 

15  49    0.13 

2.5076 

24  34  22.1 

d.980 

9 

13  52  59.51 

2.4097 

17     2  48.5 

12.802 

9 

15  51  30.59 

2.5079 

24  40  16.0 

5.816   1 

10 

13  55  24.18 

24126 

17  15  38.4 

12.T71 

10 

15  54     1.08 

2.5082 

24  46     0.0 

bJtta,  1 

11 

13  57  49.03 

2.4156 

17  28  21.0 

12.646 

11 

15  56  31.58 

3.6065 

24  51  34.2 

6487 

12 

14    0  14.05 

2.4185 

17  40  56.2 

12.504 

12 

15  59     2.10 

3.6087 

24  56  58.4 

4.S23   I 

13 

14     2  39.25 

24214 

17  53  23.8 

12.396 

13 

16     1  32.62 

3.5087 

25     2  12.7 

5.156 

14 

14     5    4.62 

24243 

18    5  43.9 

12.271 

14 

16     4     3.15 

UMn 

25    7  17.1 

4.991 

15 

14    7  30.17 

24272 

18  17  56.3 

12.142 

15 

16     6  33.67 

3.5065 

25  12  11.6 

4.935 

16 

14     9  55.89 

24301 

18  30     0.9 

12.012 

16 

16    9    4.17 

3.5082 

25  16  56.1 

4.699   ! 

17 

14  12  21.78 

24329 

18  41  57.7 

11.861 

17 

16  11  34.66 

3.5079 

25  21  30.7 

449S    ' 

18 

14  14  47.85 

2.4356 

18  53  46.6 

11.748 

18 

16  14    5.12 

3.5075 

25  25  55.3 

4.327   1 

19 

14  17  14.08 

24386 

19     5  27.5 

11.614 

19 

16  16  35.55 

3.5069 

25  30  10.0 

4.162 

20 

14  19  40.48 

2-4414 

19  17    0.3 

11.479 

20 

16  19     5.95 

3.5002 

25  34  14.8 

8.906   1 

21 

14  22    7.05 

24442 

19  28  25.0 

11.343 

21 

16  21  36.30 

3.6054 

25  38     9.6 

8.881 

22 

14  24  33.78 

2.4460 

19  39  41.4 

1IJ06 

22 

10  24     6.60 

34)045 

25  41  54.5 

8.685 

23 

14  27    0.67 

Tin 

24495 

2SDA1 

S.19  50  49.6 
r    18. 

11.067 

23 

16  26  36.85 
THU 

3.5096 

RSDA 

S,25  45  29.5 
ST   20. 

3400 

1 
1 

0 

14  29  27.72 

245:8 

S.20     1  49.4 

10.927 

0 

16  29    7.04 

3.5036 

S.25  48  54.5 

1 
3.834 

1 

14  31  54.93 

24548 

20  12  40.8 

10.786 

1 

16  31  37.16 

3.5014 

25  52    9.6 

8.169  { 

2 

14  34  22.30 

24574 

20  23  23.7 

10.614 

3 

16  34    7.21 

3.5001 

25  55  14.8 

8.008   ' 

3 

14  36  49.82 

2.4600 

20  33  58.0 

10.500 

3 

16  36  37.18 

34966 

25  58  10.1 

2.S88  1 

4 

14  39  17.50 

24625 

20  44  23.7 

10.356 

4 

16  39    7.06 

3.4978 

26    0  55.4 

3.en  ' 

5 

14  41  45.32 

24649 

20  54  40.7 

10.211 

5 

16  41  36.85 

34837 

26     3  30.9 

2.509 

6 

14  44  13.29 

24673 

21    4  49.0 

10.065 

6 

16  44    6.54 

34940 

26     5  56.5 

3.345 

7 

14  46  41.40 

2.4607 

21  14  48.4 

9.917 

7 

16  46  36.13 

34023 

26     8  12.3 

2.181 

8 

14  49    9.66 

2.4720 

21  24  39.0 

9.766 

8 

16  49    5.60 

34808 

26  10  18.2 

2.017 

9 

14  51  38.05 

24743 

21  34  20.6 

9.619 

9 

16  51  34.96 

348» 

26  12  14.3 

I.8S8 

10 

14  54    6.58 

24765 

21  43  53.3 

9.169 

10 

16  54     4.19 

34660 

26  14    0.6 

L690 

11 

14  56  35.24 

24787 

21  53  16.9 

9.317 

11 

16  56  33.29 

34SS8 

26  15  87.1 

\Jbtl 

12 

14  59    4.03 

24806 

22    2  31.4 

9.166 

12 

16  59    2.25 

34815 

26  17    3.9 

1.365 

13 

15     1  32.94 

24828 

22  11  36.8 

8.012 

13 

17     1  31.07 

34791 

26  18  20.9 

1.208 

14 

15    4     1.97 

24848 

22  20  32.9 

8.856 

14 

17    3  59.74 

84766 

26  19  28.3 

1U)43 

15 

15    6  31.12 

24867 

22  29  19.8 

8.7CM 

15 

17    6  28.25 

34789 

26  20  26.0 

O.S)82 

16 

15    9    0.38 

24885 

22  37  57.4 

&549 

16 

17    8  56.61 

24713 

26  21  14.1 

a723 

17 

15  11  29.75 

24908 

22  46  25.6 

8.392 

17 

17  11  24.80 

24684 

26  21  52.6 

oides 

18 

15  13  59.22 

24920 

22  54  44.5 

&236 

18 

17  13  52.82 

34656 

26  22  21.5 

0408 

19 

15  16  28.79 

24936 

23    2  53.9 

&a78 

19 

17  16  20.66 

34624 

26  22  40.9 

a244 

20 

15  18  58.45 

24951 

23  10  53.9 

IMO 

20 

17  18  48.31 

34598 

36  22  50.8 

0.086 

21 

15  21  28.21 

24966 

23  18  44.3 

7.761 

21 

17  21  15.77 

34561 

36  22  51.2 

OOTI 

22 

15  23  58.05 

24980 

23  26  25.2 

7.602 

22 

17  23  43.04 

34536 

26  22  42.2 

0.228 

23 

15  26  27.97 

2.4993 

23  33  56.5 

7442 

23 

17  26  10.11 

34494 

26  22  83.8 

0.384 

24 

15  28  57.97 

2.5005 

S.23  41  18.2 

7.281 

24 

17  28  36.97 

2.4459 

S.26  21  56.1 

aMO 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoor. 

UghtAmadm. 

Dlff. 
forlm. 

Diff. 
forlm. 

Hoar. 

Bight  AMDaton. 

Diff. 
forlm. 

Deelfauttion. 

forlm. 

1 

FB 

.IDAY 

21. 

SUNDAY  23. 

t 

h.    m.    ft. 

■. 

o       ,      u 

1' 

h.    m.    s. 

B. 

O       1        tt 

II 

1     0 

17  28  36.97 

2,4459 

S.26  21  56.1 

0440 

0 

19  20  38.62 

9.9034 

S.23  13  10.5 

6416 

1   1 

17  31     3.62 

9.4433 

26  21  19.0 

0405 

1 

19  22  60.65 

9.1075 

23    6  10.5 

7454 

9 

17  33  30.05 

S.4386 

26  20  32.7 

0449 

2 

19  25    2.32 

9.1917 

22  59    4.0 

7.161 

3 

17  35  66.26 

9Aa49 

26  19  37.2 

1409 

3 

19  27  13  64 

9.1858 

22  51  51.1 

7.967 

4 

17  38  22.24 

3^11 

26  18  32.5 

1.154 

4 

19  29  24.61 

9.1800 

22  44  31.9 

7472 

5 

17  40  47.98 

9.4371 

26  17  18.7 

1406 

5 

19  31  35.23 

9.1741 

22  37    6.4 

7.475 

1     0 

17  43  13.49 

9.43S1 

26  15  55.8 

1.457 

6 

19  33  45.50 

9.1683 

22  29  34.8 

7477 

7 

17  45  38.75 

94190 

26  14  23.8 

1406 

7 

19  35  55.42 

9.1094 

22  21  57.1 

7.(n8 

8 

17  48    3.77 

9.4148 

26  12  42.8 

1.768 

6 

19  38    4.99 

9.1966 

22  14  13.3 

7.779 

9 

17  50  28.53 

9.4106 

26  10  52.9 

1406 

9 

19  40  14.21 

9.1907 

22    6  23.5 

7479 

I  10 

17  52  53.04 

9.4063 

26    8  54.0 

9464 

10 

19  42  23.08 

9.1449 

21  58  27.8 

7.978 

11 

17  55  17.28 

9.401S 

26    6  46.3 

9.901 

11 

19  44  31.60 

9.1391 

21  50  26.2 

8475 

i  13 

17  57  41.26 

9.8013 

26    4  29.9 

9417 

12 

19  46  39.77 

9.1338 

21  42  18.8 

8.171   1 

13 

18    0    4.96 

9.3037 

26    2    4.7 

9.486 

13 

19  48  47.60 

9.1976 

21  34    5.7 

8.966 

14 

18    2  28.39 

9J881 

25  59  30.8 

9437 

14 

19  50  55.08 

9.1918 

21  25  46.9 

8.360  ; 

15 

18    4  51.54 

9J835 

25  56  48.3 

9.780 

15 

19  53    2.22 

9.1161 

21   17  22.5 

8.153 

16 

18    7  14.41 

ijrm 

25  53  57.2 

9.099 

16 

19  55    9.01 

9.1101 

21     8  52.6 

8.515 

1   >7 

18    9  36.99 

9J7S0 

25  50  57.6 

8463 

17 

19  57  15.46 

9.1017 

21     0  17.2 

&635 

18 

18  11  59.28 

9.3600 

25  47  49.5 

8.904 

18 

19  59  21.57 

94900 

20  51  36.4 

&791 

19 

18  14  21.27 

9J641 

25  44  33.0 

8444 

19 

20     1  27.35 

94934 

20  42  50.3 

8413 

90 

18  16  42.97 

9.3901 

25  41    8.2 

8U83 

20 

20    3  32.79 

94878 

20  33  58.9 

8.901 

21 

18  19    4.36 

9.SM0 

25  37  35.1 

tjoai 

21 

20    5  37.89 

94699 

20  25    2.3 

a967 

SS 

18  21  25.45 

9.3180 

25  33  53.7 

8.758 

22 

20    7  42.66 

94767 

20  16    0.5 

0479 

23 

18  23  46.24 
SAT 

9M8B 

[JBDA 

S.25  30    4.1 
r  22. 

8404 

23 

20    9  47.10 
MO] 

94719 

NDAY 

S.20    6  53.6 
24. 

0.157 

0 

18  26    6.71 

9.938S 

S.25  26    6.5 

4.090 

0 

20  11  61.20 

9.0657 

S.19  57  41.0 

0.940   1 

1 

18  28  26.87 

9.8801 

25  22    0.8 

4.103 

1 

20  13  54.97 

9.0609 

19  48  24.7 

0492 

1     2 

18  30  46.71 

9.3981 

25  17  47.1 

4.984 

2 

20  15  58.42 

9.0M7 

10  39    2.9 

9.403   i 

3 

18  33    6.23 

93997 

25  13  25.5 

4.496 

3 

20  18     1.54 

9.0408 

19  29  36.2 

9.4a4  1 

4 

18  35  25.43 

9.817S 

25    8  56.0 

4457 

4 

20  20    4.34 

9.W30 

19  20    4.8 

0.901 

5 

18  37  44.30 

94118 

25    4  18.7 

4487 

5 

20  22    6.82 

9.0886 

19  10  28.7 

9.619 

6 

18  40    2.84 

9J068 

24  59  33.6 

4416 

6 

20  24    8.97 

9.0833 

19    0  47.8 

9.719  I 

7 

18  42  21.06 

94006 

24  54  40.9 

4413 

7 

20  26  10.81 

9.0980 

18  51    2.3 

9.796  ' 

8 

18  44  38.94 

9.90B8 

24  49  40.5 

5460 

8 

20  28  12.33 

9.0497 

18  41  12.3 

9.871   j 

9 

18  46  56.49 

94807 

24  44  32.6 

5.106 

9 

20  30  13.54 

9.0175 

18  31  17.8 

0415   1 

10 

18  49  13.70 

9.9841 

24  39  17.1 

5490 

10 

20  32  14.43 

94194 

18  21  18.9 

10418 

11 

18  51  30.57 

94785 

24  33  54.2 

5443 

11 

20  34  15.02 

9.0073 

18  11  15.6 

10491    I 

12 

18  53  47.11 

94798 

24  28  24.0 

5465 

12 

20  36  15.30 

9.0099 

18     1     8.0 

10.163 

13 

18  56    3.31 

946T1 

24  22  46.5 

5496 

13 

20  38  15.28 

1.9979 

17  50  56.1 

10.233 

14 

18  58  19.16 

94814 

24  17     1.7 

5406 

14 

20  40  14.96 

14^2 

17  40  40.1 

10402 

15 

19    0  34.67 

9.9606 

24  11    9.7 

6.995 

15 

20  42  14.34 

1.9873 

17  30  19.9 

10470 

16 

19    2  49.83 

9.9190 

24    5  10.7 

6413 

16 

20  44  13.43 

1.9891 

17  19  55.7 

10437 

17 

19    5    4.65 

94U1 

23  59    4.6 

6.190 

17 

20  46  12.23 

1.9T75 

17    9  27.4 

10401 

18 

19    7  19.12 

94883 

23  52  51.6 

6.975 

18 

20  48  10.73 

1.9797 

16  58  55.2 

10.670 

19 

19    9  33.24 

94895 

23  46  31.6 

6490 

19 

20  50    8.95 

14679 

16  48  19.1 

10431 

20 

19  11  47.02 

94907 

23  40    4.8 

6404 

20 

20  52    6.88 

1.9639 

16  37  39.1 

10498 

21 

19  14    0.45 

9490O 

23  33  31.2 

6.616 

21 

20  54    4.53 

14586 

16  26  55.3 

10.761 

22 

19  16  13.52 

94161 

23  26  50.9 

6.rJ7 

22 

20  56     1.91 

1.9510 

16  16    7.8 

10.823 

33 

19  18  26.24 

94009 

23  20    4.0 

6437 

23 

20  57  59.01 

1.9191 

16    5  16.6 

10481 

24 

19  20  38.62 

9.9004 

S.23  13  10.5 

6446 

24 

20  59  55.84 

1.W40 

8.15  54  21.7 

10.944 
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XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

\ 

Bight  Afloeodon. 

DllL 
forlm. 

DooUOAttOD. 

Plff. 
Ibrlm. 

Hoar. 

Bight  AflMBSlOlk. 

Dlff. 
florlm. 

DMUmtiOtt. 

forlmrl 

1 

TUESDAY  25. 

THURSDAY  27. 

h.    m.    8. 

8. 

O       1       u 

8 

h.    m.    8. 

8. 

O       t       u 

« 

0 

30  59  55.84 

1.9449 

S.15  54  31.7 

10.944 

0 

88  89    6.49 

1.7080 

S.  6  16  81.4 

iV>j^ 

1 

31     1  53.40 

1.9404 

15  43  33.3 

1U)03 

1 

33  30  54.03 

1.7918 

6    3  31.1 

1^840 

3 

31     3  48.69 

1.9060 

15  33  31.4 

11.060 

8 

33  33  41.45 

1.7897 

5  50  39.6 

131808 

3 

31    5  44.73 

1.9310 

15  31  16.0 

11.118 

3 

33  34  38.78 

1.7861 

5  37  46.9 

15L887   > 

4 

31     7  40.48 

L9Z78 

15  10    7.3 

11.175 

4 

33  36  16.03 

1.7866 

5  84  53.8 

13^905 

5 

31    9  35.99 

1J890 

14  58  55.0 

11.330 

6 

83  38    3.17 

1.7851 

6  11  58.4 

13L933 

6 

31  11  31.34 

1.9188 

14  47  39.6 

11.384 

6 

38  319  50.83 

1.7887 

4  69    3.6 

13.938 

7 

31  13  36.34 

1.9147 

14  36  30.9 

11.837 

7 

33  41  37.31 

1.7833 

4  46    5.8 

19.9M 

8 

81  15  31.00 

lJ»10(i 

14  34  59.1 

11.390 

8 

33  43  84.10 

1.7810 

4  33    8.1 

13.909 

9 

31  17  15.51 

1.9065 

14  13  34.1 

11.443 

9 

33  45  10.93 

1.7798 

4  80    9.6 

13.988 

10 

31  19    9.77 

1.90i25 

14    3    6.0 

11.493 

10 

33  46  57.67 

1.7786 

4    7  10.1 

13^990 

11 

31  31     3.80 

1.8885 

13  50  34.9 

11.548 

11 

83  48  44.35 

1.7775 

3  54    9.9 

13409 

13 

31  33  57.59 

1.8916 

13  39    0.8 

11.563 

13 

33  50  30.97 

1.7765 

3  41     9.0 

18.031 

13 

31  34  51.15 

IJSOOB 

13  37  33.8 

11.641 

13 

33  53  17.53 

1.7765 

3  38    7.3 

i8.on 

14 

31  36  44.49 

1.8870 

13  15  43.9 

11.669 

14 

33  54    4.03 

1.7746 

3  15    5.0 

15 

31  38  37.60 

1.8883 

13    4     1.1 

11.736 

15 

33  55  50.48 

1.7787 

3    3    8.1 

13.088 

16 

31  30  30.48 

1.8796 

13  53  15.0 

11.788 

16 

33  67  36.87 

1.7739 

8  48  58.6 

184103 

17 

31  33  33.15 

1.8760 

13  40  37.3 

11.837 

17 

83  59  83.83 

1.7731 

3  35  64.6 

18411 

18 

31  34  15.60 

13734 

13  38  36.4 

11.871 

18 

S3     1     9.53 

1.7714 

8  83  50.1 

13419 

19 

31  36    7.84 

1.8689 

13  16  43.8 

11.914 

19 

33    3  55.79 

1.7T08 

8    9  45.1 

18400 

30 

31  37  59.87 

1.8655 

13    4  46.7 

11.9S7 

80 

83    4  43.03 

1.7703 

1  66  39.8 

13493 

31 

31  39  51.70 

1.88^1 

11  53  48.0 

11.909 

31 

83    6  88.33 

1*7007 

1  43  34.1 

13408 

33 

31  41  43.33 

1.8588 

11  40  46.8 

13.010 

33 

83    8  14.39 

1.T898 

1  30  88.1 

18.100 

33 

31  43  34.76 
WED] 

1.8565 

^ESDj 

S.U  38  43.3 
\Y   26. 

13.060 

83 

33  10    0.53 
FR 

1.70B8 
IDAY 

S.  1  17  81.8 
28. 

18.107 

0 

31  45  35.99 

1.8533 

S.ll  16  37.3 

13.119 

0 

83  11  46.65 

1.7665 

S.  1    4  15.3 

18.110 

1 

31  47  17.03 

1.8493 

11    4  38.8 

13.166 

1 

83  13  33.75 

1.7883 

0  51     8.6 

18.113 

3 

31  49    7.89 

1.8461 

10  53  18.3 

13.196 

8 

83  15  18.84 

1.7080 

0  38     1.7 

18.115 

3 

31  50  58.56 

1.8430 

10  40    5.3 

13.383 

3 

83  17    4.93 

1.7079 

0  34  64.8 

18.116 

4 

31  53  49.05 

1.8400 

10  37  50.3 

13.366 

4 

33  18  51.00 

1.7078 

S.  0  11  47.8 

18.117 

5 

31  54  39.36 

1.8371 

10  15  33.3 

13.803 

5 

83  80  37.07 

1.7078 

N.  0     1  19.8 

18.117 

6 

31  56  39.50 

1.6343 

10    3  13.9 

13Utt8 

6 

83  88  83.14 

1.7079 

0  14  86.8 

18.116 

7 

31  58  19.47 

1.8315 

9  50  53.6 

isjrrs 

7 

83  84    9.83 

1.7680 

0  87  33.1 

18.114 

8 

33    0    9.38 

1.8388 

9  38  39.3 

13405 

8 

83  35  55.30 

1.7683 

0  40  39.9 

18.111 

9 

33     1  58.93 

1.8X1 

9  36    3.9 

13.487 

9 

33  87  41.40 

1.7064 

0  53  46.6 

18.106 

10 

33    3  48.41 

1.8285 

9  13  36.7 

13.468 

10 

83  39  27.51 

1.7087 

1     6  63.9 

^18.104 

11 

33    5  37.74 

1.8300 

9     1    7.7 

13.499 

11 

83  31  13.64 

1.7090 

1  19  59.0 

18.100 

13 

33    7  36.91 

1.8184 

8  48  36.8 

13.539 

13 

83  38  59.79 

1.7094 

1  33    4.9 

184W 

13 

33    9  15.94 

1.8160 

8  36    4.3 

13.668 

13 

83  34  45.97 

1.7006 

1  46  10.4 

18480 

14 

33  11     4.83 

1.8135 

8  33  39.8 

13.566 

14 

83  36  33.17 

L770B 

1  69  15.6 

18409 

15 

33  13  53.56 

1.8113 

8  10  53.8 

13.614 

15 

83  38  18.41 

1.7709 

8  18  80.3 

18475 

16 

33  14  43.17 

1.8090 

7  58  16.1 

13.641 

16 

83  40    4.68 

1.T715 

8  85  84.6 

18407 

17 

33  16  30.65 

1.8068 

7  45  36.8 

13.6ff7 

17 

83  41  50.99 

1.7733 

8  38  88.4 

18466 

18 

33  18  18.99 

1.8046 

7  33  56.0 

13.093 

18 

83  43  37.35 

1.7780 

8  61  31.6 

18440 

19 

33  30    7.30 

1.8035 

7  30  13.7 

13.717 

19 

33  45  33.76 

1.7788 

3    4  34.8 

18488 

30 

33  31  55.39 

1.8005 

7    7  30.0 

13-741 

30 

33  47  10.31 

1.7741 

3  17  36.8 

18437 

31 

33  33  43.36 

1.7965 

6  54  44.8 

13.764 

81 

83  48  66.73 

L7756 

3  30  37.6 

18410 

33 

33  35  31.11 

1.7906 

6  41  58.3 

13*786 

83 

33  60  43.38 

L7706 

3  43  38.1 

18404 

33 

33  37  18.85 

1.7948 

6  39  10.5 

13.807 

33 

83  53  89.91 

1.7777 

3  66  38.0 

13491 

34 

S3  39    6.49 

1.7930 

S.  6  16  31.4 

13*838 

84 

33  54  16.60 

1.7788 

N.  4    9  37.0 

134^77 
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GEEENWICH    MEAN    TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  ANtndcn. 

DIff. 
fivlm. 

DeeUnatiatt. 

Dlff. 
Ibrlm. 

Boar. 

Bight  AMaiBlon. 

Wif. 
for  1  m. 

Deolioatioa. 

Diff. 
forlm. 

SATURDAY  39. 

SUNDAY  30. 

h.   m.   f. 

s. 

O       t       It 

u 

h.   m.    8. 

B. 

0        1        H 

II 

0 

93  64  16.00 

1.1789 

N.  4    9  37.0 

iQjm 

0 

0  87  95.47 

1.8338 

N.  9  15  11.9 

13.415 

1 

93  66    3.36 

i.rm 

4  99  35.9 

\'2J9«t 

1 

0  39  14.88 

1.8248 

9  97  35.9 

13.883 

8 

93  67  60.19 

1.7811 

4  35  39.4 

UM6 

9 

0  41     4.45 

1.8374 

9  39  57.8 

13.348 

3 

93  50  37.10 

1.7834 

4  48  98.7 

13.980 

3 

0  49  54.17 

1.8800 

9  52  17.7 

13J)14 

4 

0     1  24.08 

1.7887 

6     1  94.0 

1X91S 

4 

0  44  44.05 

1.8837 

10    4  35.5 

13.379 

5 

0    3  11.15 

1.7851 

6  14  18.3 

UJBB6 

5 

0  46  34.09 

1.6854 

10  16  51.1 

13.343 

6 

0    4  68.30 

1.7866 

5  97  11.5 

12.878 

6 

0  48  94.30 

]jBa83 

10  29    4.5 

13.305 

7 

0    6  45.54 

1.7881 

6  40    3.5 

13.698 

7 

0  50  14.67 

1.6410 

10  41  15.7 

13.166 

8 

0    8  39.87 

1.7897 

6  69  54.4 

13.8S8 

8 

0  69    5.99 

1.S4S9 

10  53  24.6 

13.139 

9 

0  10  90.99 

1.7918 

6    6  44.1 

13.818 

9 

0  63  55.94 

1.8468 

11     5  31.1 

13489 

10 

0  19    7.82 

1.7980 

6  18  39.5 

13.797 

10 

0  65  46.84 

1.6496 

11  17  35.3 

134M8 

11 

0  13  65.45 

1.7M6 

6  31  19.6 

12.774 

11 

0  67  37.99 

1.8039 

11  29  37.0 

13407 

19 

0  15  43.19 

1.7986 

6  44    6.3 

13.751 

19 

0  59  99.19 

1.8660 

11  41  36.2 

11.965 

13 

0  17  31.03 

1.79SI 

6  56  49.6 

12.737 

13 

1     1  90.64 

1.880] 

11  53  32.8 

11433 

14 

0  19  18.99 

1.8008 

7    9  39.5 

13.188 

14 

1     3  19.98 

1.8638 

12    5  26.9 

11.819 

15 

0  91    7.07 

ijam 

7  99  13.9 

13:878 

15 

1    5    4.11 

1.8665 

12  17  18.3 

11*835 

16 

0  99  65.96 

1.8049 

7  34  53.8 

12.603 

16 

1    6  56.14 

1.8688 

13  29    7.1 

11.190 

17 

0  94  43.57 

1.8088 

7  47  39.1 

13.638 

17 

1    8  48.36 

1.8731 

12  40  53.1 

11.743 

18 

0  96  33.01 

1.8081 

8    0    8.8 

13.808 

18 

1  10  40.79 

1.8755 

12  52  36.3 

11496 

19 

0  98  90.58 

1.8106 

8  19  43.8 

13.568 

19 

1  12  33.49 

1.8189 

13    4  16.6 

-'  11.648 

90 

0  30    9.28 

1.8108 

8  95  17.0 

12.580 

90 

1  14  96.96 

1.8834 

13  15  54.1 

11W>99 

31 

0  31  58.19 

1.81M 

8  37  48.5 

13.510 

91 

1  16  19.31 

1.88S0 

13  27  28.6 

11.530 

39 

0  33  47.09 

lJ8i74 

8  60  18.9 

13.480 

99 

1  18  12.57 

1.8895 

13  39    0.1 

11.500 

93 

0  35  36.91 

13198 

9    9  46.0 

13.448 

93 

1  90    6.05 

1.8883 

13  50  28.6 

11.448 

94 

0  37  95.47 

ijsxa 

N.  9  15  11.9 

13.415 

94 

1  91  59.75 

1.8968 

N.14     1  54.0 

114»7 

PHASEI 

3  OF  TH 

E  MOON. 

C  Last  Quarter, 

.  .  .  Y^ 

3      7.1 

%  New  Moon,    . 

.... 

...     14     ] 

8     9.5 

3)  First  Quarter, 
O  Full  Moon,     . 

...     91     1 

11  24.9 

.    .    .    . 

...     29     1 

3  39.8 

C  Apogee,     .     . 

.  .  .  ."H 

C   Perigee,     .     . 

. 

....     14 

[    90.4 

<r  A 

LDOflree. 

.     .     .     .    « 

\    13.9 

>.pi^i^i 

158 


SEPTEMBER,    1860. 


XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

«4  n 

star's  Nome 

P.L. 

P.Ii. 

P.t. 

P.L. 

and 

Noon. 

of 

lllh. 

of 

VPl 

of 

ix>. 

of    ! 

o  g 

1 

Position. 

Diit 

Diff. 

Diff. 

Dill 

Antares 

W. 

O          1        M 

103  54  49 

aoeo 

O        1        It 

105  23  36 

3071 

O         1         M 

106  62  21 

8073 

o       (       n 

108  21     5 

8078 

Mars 

W. 

61  29    4 

8106 

62  56    7 

3166 

64  23    9 

3168 

65  50    B 

8160 

a  Aqnilsd 
a  Anetis 

w. 

56     1   17 

4018 

56  12  44 

3flB3 

57  24  40 

3953 

58  37    6 

8097 

E. 

44  16  41 

8103 

42  48  34 

3105 

41  20  31 

3106 

39  52  31 

8111 

Aldebaran 

E. 

76  50  29 

8136 

75  23    2 

8187 

73  55  37 

3139 

72  28  15 

8143 

Venus 

E. 

125  16  43 

3341 

123  53  18 

8343 

122  29  65 

3843 

121     6  33 

8SU 

2 

Mars 

W. 

73     4  52 

3ie9 

74  31  47 

3161 

75  68  43 

3160 

77  25  40 

SIOO 

a  Aquils 

W. 

64  45  25 

8810 

66    0    8 

8801 

67  15    9 

3785 

68  30  27 

noB 

Fomalhaut 

W. 

40    6    6 

4110 

41  15  58 

4049 

42  26  49 

8906 

43  38  34 

8048 

a  Arietis 

E. 

32  33  33 

3139 

31     5  69 

3133 

29  38  30 

3138 

28  11    8 

S146 

Aldebaran 

E. 

65  11  59 

8140 

63  44  49 

8161 

62  17  41 

8168 

60  50  36 

8164 

Pollux 

E. 

107  13  11 

8097 

105  44  68 

8096 

104  16  44 

3096 

102  48  29 

8006 

Venus 

E. 

114     9  51 

8346 

112  46  31 

8346 

111  23  11 

3344 

109  59  50 

8348 

3 

Mars 

W. 

84  40  37 

3164 

86    7  41 

8103 

87  34  48 

8149 

89     1  68 

8M7 

a  Aquilee 

W. 

74  50  43 

3T06 

76    7  25 

8694 

77  24  18 

8684 

78  41  22 

8876 

Fomalhaut 

W. 

49  48  31 

3760 

51     4  25 

8T30 

52  20  61 

8693 

53  37  47 

8664 

(iPegasi 
Aldebaran 

W. 

27  12    2 

8917 

28  25     5 

3886 

29  39  30 

3765 

30  55    9 

8104 

E. 

53  35  29 

8100 

52    8  32 

8163 

50  41  38 

3164 

49  14  46 

8166 

Pollux 

E. 

95  26  49 

SOBS 

93  58  22 

8063 

92  29  51 

8079 

91     i  16 

8078 

Venus 

E. 

103    2  47 

8336 

101  39  17 

8883 

100  15  44 

3333 

98  52    9 

8838 

Jupiter 

E. 

118  54  30 

8143 

117  27  12 

3139 

115  59  50 

8188 

114  32  26 

8138 

4 

Mars 

W. 

96  18  41 

3180 

97  46  14 

8136 

99  13  53 

3130 

100  41  38 

8116 

a  Aquilae 

W. 

85    9    4 

8634 

86  27    2 

8637 

87  45     7 

8631 

89    3  19 

8616 

Fomalhaut 

W. 

60    9    7 

8663 

61  28  84 

8688 

62  48  22 

3615 

64    830 

8497 

aPegasi 
Aldebaran 

W. 

37  27  36 

8480 

38  48  22 

3447 

40    9  45 

3419 

41  31  40 

8380 

E. 

42     1     3 

3179 

40  34  29 

8188 

39    7  59 

3186 

37  41  36 

8198 

Pollux 

E. 

83  37  25 

8056 

82    8  24 

8053 

80  39  17 

3019 

79  10    6 

aois 

Venus 

E. 

91  53  17 

8310 

90  29  17 

8806 

89    5  12 

8300 

87  41     1 

3304   ; 

Jupiter 

E. 

107  14  16 

8114 

105  46  23 

SIOO 

104  18  24 

310S 

102  60  16 

80OT 

1 

5 

Mars 

W. 

108    2     1 

8086 

109  30  28 

8078 

110  69    4 

8070 

112  27  60 

8064 

a  AquiliB 

W. 

95  35  48 

8690 

96  54  33 

3667 

98  13  22 

3663 

99  32  15 

8860 

Fomalhaut 

W. 

70  53  53 

8416 

72  15  61 

3403 

73  38    5 

8886 

75    0  35 

8873 

aPegasi 

W. 

48  28  46 

8873 

49  53  29 

8368 

61  18  36 

3334 

52  44    5 

8916 

Pollux 

E. 

71  42  14 

8013 

70  12  16 

8005 

68  42    9 

1WI7 

67  11  53 

3990 

Venus 

E. 

80  38  25 

3964 

79  13  31 

8306 

77  48  28 

3348 

76  23  16 

3340 

Jupiter 

E. 

95  27  67 

3064 

93  69    3 

8066 

92  30    0 

3048 

91     0  47 

8080 

Sun 

E. 

123  46  40 

3363 

122  23  40 

3858 

121     0  30 

3846 

119  37  10 

8836 

6 

Fomalhaut 

W. 

81  67    8 

8806 

83  21   13 

8393 

84  45  34 

8381 

86  10    8 

8966 

aPe^ 
a  Anetis 

W. 

59  56  53 

8137 

61  24  30 

8111 

62  62  26 

8096 

64  20  42 

8019 

W. 

16  19  12 

8100 

17  47  22 

8066 

19  16  15 

80S1 

20  45  49 

8QQ3 

Pollux 

E. 

59  38    2 

3946 

58    6  41 

3038 

56  35  10 

3i»6 

55     3  25 

9016 

Venus 

E. 

69  14  40 

8108 

67  48  23 

8188 

66  21  53 

3173 

64  55  10 

8161 

Jupiter 

E. 

-   83  31  65 

3993 

82     1  32 

3961 

80  30  6^ 

3909 

79    0    5 

90S6 

Sun 

E. 

112  37  41 

8368 

111  13  10 

8373 

109  48  26 

8360 

108  23  28 

8347 

7 

Fomalhaut 

W. 

93  16  41 

8306 

94  42  43 

8194 

96     8  59 

8183 

97  35  28 

sra 

aPe^i 
a  Anetis 

W. 

71  47    3 

3996 

73  17  21 

3961 

74  47  68 

3065 

76  18  55 

9847 

W. 

28  21  50 

3897 

29  54  26 

3869 

31  27  25 

3948 

33    0  51 

9881 

Pollux 

E. 

47  21  27 

3668 

45  48  21 

3853 

44  15     1 

3841 

42  41  26 

3631 

_ 

Venus 

E. 

57  38    3 

8096 

56     9  51 

8066 

54  41  23 

8071 

53  12  38 

8067 

xrr. 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TANCB& 

Ster*8  Name 

P.L. 

P.L. 

P.L. 

P.L. 

ftDd 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of      i 

o 

PoBitlon. 

Dur. 

Dur. 

Dur. 

3074 

Diff.     1 

1 

Antares 

W. 

O         1        « 

109  49  48 

3073 

O         /         M 

111  18  30 

3073 

O         J         1, 

112  47  12 

O         1         II 

114  15  53 

3074 

Mars 

W. 

67  17    6 

3ieo 

68  44     3 

3160 

70  11     0 

3161 

71  37  56 

8161   , 

a  Anetis 

W. 

59  49  58 

890s) 

61     3  16 

3879 

62  16  57 

8856 

63  31     1 

8834 

E. 

38  24  35 

3114 

36  56  43 

3119 

35  28  66 

3133 

34     1   13 

8134 

Aldebaran 

E. 

71     0  66 

3143 

69  33  39 

3144 

68     6  23 

3147 

66  39  10 

3148 

Yeniis 

E. 

119  43  12 

3314 

118  19  51 

3345 

116  56  31 

3»t5 

115  33  11 

3345 

9 

Man 

W. 

78  52  37 

31A0 

80  19  35 

3156 

81  46  34 

3157 

83  13  35 

8156 

a  AquHsB 

W. 

69  46     2 

3746 

71     1  51 

3741 

72  17  55 

3727 

73  34  13 

8716 

Fomalhaut 

W. 

44  51     8 

3900 

46    4  28 

3857 

47  18  31 

3920 

48  33  12 

87W 

a  Arietis 

E. 

26  43  54 

3151 

25  16  46 

8160 

23  49  49 

3170 

22  23    4 

3183 

Aldebaran 

E. 

59  23  31 

31M 

57  56  28 

3157 

56  29  27 

3158 

55    2  27 

8150 

Pollux 

E. 

101  20  13 

3003 

99  51  55 

3001 

98  23  35 

3090 

96  55  13 

8088 

Yenns 

E. 

108  36  28 

334S 

107  13     5 

3341 

105  49  41 

3839 

104  26  15 

8338 

3 

Mars 

W. 

90  29  11 

3144 

91  66  27 

8141 

93  23  47 

3137 

94  51   12 

3133 

a  Aquilas 

W. 

79  58  36 

3665 

81  16     0 

3666 

82  33  32 

3M9 

83  51   14 

8611 

Fomalhaat 

W. 

54  55  12 

3«39 

56  13     4 

3616 

57  31  21 

8504 

68  50    2 

8573 

aPegasi 

W. 

32  It  52 

3649 

33  29  34 

3600 

34  48    8 

3655 

36    7  31 

8517 

AldeWan 

E. 

47  47  56 

3168 

46  21     8 

3170 

44  54  23 

3173 

43  27  41 

8176 

Pollux 

E. 

89  32  39 

8073 

88     3  57 

3670 

86  35  11 

3067 

85    6  21 

3063  j 

Venus 

E. 

97  28  30 

38:25 

96    4  48 

3333 

94  41     2 

3819 

93  17  12 

8314   1 

Jupiter 

E. 

113     4  57 

3130 

HI  37  24 

3137 

110     9  47 

3133 

108  42     4 

3118 

4 

Mars 

W. 

102    9  29 

3110 

103  37  26 

3105 

105     5  31 

3099 

106  33  42 

W2\ 

a  Aquilaa 

W. 

90  21  37 

3610 

91  40     1 

3604 

92  58  31 

3599 

94  17     7 

8594 

Fomalhant 

W. 

65  28  58 

3480 

66  49  44 

3463 

68  10  49 

3447 

69  32  12 

3431 

aPcgasi 
Alddbaran 

W. 

42  54     9 

3364 

44  17    7 

3838 

45  40  34 

3316 

47    4  27 

8394 

E. 

36  15  19 

3300 

34  49  10 

3309 

33  23  12 

3220 

31  57  26 

3331 

Pollux 

E. 

77  40  45 

3038 

76  11  19 

8081 

74  41  46 

8036 

73  12    4 

8018 

Venus 

E. 

86  16  43 

8380 

84  52  19 

33»1 

83  27  49 

8373 

82     3  11 

8370 

Jupiter 

E. 

101  22     5 

3001 

99  53  45 

8065 

98  25  17 

3078 

96  56  41 

3073 

5 

Mars 

W. 

113  56  44 

30S6 

1]5  25  49 

3017 

116  55     4 

3038 

118  24  30 

8039 

a  AquilcB 

W. 

100  51  11 

3577 

102  10  10 

3576 

103  29  10 

3574 

104  48  13 

3574 

Fomalhaut 

W. 

76  23  22 

3359 

77  46  25 

3845 

79    9  44 

3332 

80  33  18 

3819 

aPegasi 

W. 

54     9  56 

3196 

55  36  10 

3180 

57    2  43 

3163 

58  29  38 

3145 

PoUux 

E. 

65  41  28 

3963 

64  10  62 

3978 

62  40    6 

3965 

61     9    9 

3967 

Venus 

E. 

74  57  54 

8331 

73  32  21 

3-223 

72    6  38 

3314 

70  40  45 

3301 

Jupiter 

E. 

89  31  23 

3030 

88     1  48 

3033 

86  32     3 

3013 

85     2     5 

8003 

Sun 

E. 

118  13  39 

3835 

116  49  67 

3316 

115  26     4 

3306 

114     1  59 

3391 

6 

Fomalhaut 

W. 

87  34  57 

3351 

89     0     2 

3343 

90  25  22 

3331 

91  50  54 

3319 

aPesasi 

W. 

65  49  17 

8063 

67  18  13 

8(M5 

68  47  30 

3030 

70  17    7 

3014 

a  Anetis 

W. 

22  15  59 

3977 

23  46  41 

39&1 

25  17  55 

3937 

26  49  39 

3006 

Pollux 

E. 

53  31  27 

2906 

51  69  18 

3807 

50  26  55 

3885 

48  54  17 

2876 

Venus 

E. 

63  28  14 

3148 

62     1     3 

3145 

60  33  38 

3134 

59     5  58 

8113 

Jupiter 

E. 

77  29    0 

9016 

75  57  40 

3985 

74  26     5 

3931 

72  54  13 

3909 

Sun 

E. 

106  58  15 

3335 

105  32  47 

3323 

104     7    4 

3306 

102  41     4 

8194 

7 

Fomalliaut 

W. 

99     2  11 

8161 

100  29    7 

8149 

101  56  17 

3140 

103  23  38 

8139 

oPegasi 

W. 

77  50  14 

3931 

79  21  64 

3963 

80  53  55 

3898 

82  26  17 

3881 

a  Anetis 

W. 

34  34  39 

3811 

36    8  52 

3794 

37  43  28 

3775 

39  18  28 

3757 

PoUux 

E. 

41     7  38 

3818 

39  33  35 

3808 

37  59  16 

3796 

36  24  43 

^ 

- 

Venus 

E. 

51  43  36 

3IM3 

50  14  16 

3038 

48  44  38 

3013 

47  14  41 

3997 
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XV. 


QREENWICH  MEAN  TIME. 

LUNAR  DI8TANGE& 

7 

Star's  Name 

and 

Position. 

Noon. 

P.L. 
Diff. 

JBh. 

P.L. 

or 

DUE. 

Vlh. 

P.L. 

of 

DHr 

IXh. 

P.L 

■A 

Jupiter 

Sun 

E. 
E. 

O        1         ft 

71  33    5 
101  14  48 

»00 
SlBl 

O        f        II 

69  49  40 
99  48  16 

980 
8167 

O         4         If 

68  16  58 
98  31  37 

9067 
8151 

O         1        11 

66  43  67 
96  54  10 

z\ 

8 

Fomalhaut 

a  Anetis 
PoUux 
Venus 
Jupiter 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 
E. 

104  51  13 
83  59    0 
40  53  53 
34  40  57 
45  44  35 
58  54    8 
89  33  51 

«85 

9789 
8776 
9961 

vne 

8054 

106  18  58 
85  33    4 

43  39  40 
33  14  57 

44  13  49 
57  19    9 
88    4  45 

8110 
9848 
9790 
9766 
9966 
8760 
8087 

107  46  55 
87    5  30 
44    5  53 
31  39  44 
43  43  53 
55  43  49 
86  35  18 

8109 
98S1 
9704 
9068 
9960 
9744 
8019 

109  15  IS 

88  39  18 
45  43  88 
30    4  21 
41  11  38 
54    8    7 
85    5  39 

1004 

9814  * 
96B4  1 
9748 
99U 
9791 

aooi 

9 

a  ArietiB 

Aldebaran 

Venus 

Jupiter 

Sun 

W. 
W. 
E. 
E. 
£. 

53  51  41 
33    6  36 
33  30    6 
46    3  56 
77  30  44 

9891 
9978 

9880 
9640 
9909 

55  30  48 
34  37  13 
31  56  43 
44  35  55 
75  58  36 

9878 
9906 

9S84 

9099 
9880 

57  10  30 
36    9  34 
30  33  59 

43  47  30 
74  30    4 

9654 

9848 
9818 
9804 

9871 

58  50  18 

37  43  50 

38  48  54 
41    8  40 
73  53    8 

9SU 

9797 
9801 

9an 

98BS 

10 

a  Anetis 
Aldebaran 
Jupiter 
Sun 

W. 
W. 
E. 
E. 

67  16  46 
35  44  55 
33  48  16 
65    3    6 

9489 
9809 
9494 
9768 

68  59  35 
37  33  53 
31     6  55 
63  36  37 

9499 
9567 
9474 
9784 

70  43  39 
39    3  33 
39  35    9 
61  50  43 

S401 
3586 
9460 
2710 

73  36    3 
40  43  55 
37  43  59 
60  14  33 

9864 

9968 
9441 

9eo» 

11 

a  Arietis 
Aldebaran 

Sun 

W. 
E. 

81  10  34 
49  15  19 
53    6  13 

9999 
9880 
9801 

83  56  35 
50  59  33 
50  37  30 

9978 
9867 
9068 

84  43  14 
58  43  58 
48  48     1 

9966 
9886 

9668 

86  30  18 
54  39    6 
47    8  19 

99S9  1 

9S14 

9»4B 

13 

a  Arietis 
Aldebaran 
Pollux 
Sun 

W. 

w. 
w. 

E. 

95  31  51 
63  33  11 
31  14  36 
38  44    3 

9180 
991B 
9808 
9470 

97  31  31 
65  10  13 
33    0  31 
37    3    7 

9144 
9901 
9906 
9406 

99  11  13 
66  58  38 

34  47  30 

35  19  53 

9199 
9184 
9985 
9444 

101     1  38 
68  47  39 
36  34  56 
33  37  19 

9116 
9169 
9906 
SOS 

17 

Sun 
Antares 
Mars 
a  Aquile 

W. 
E. 
E. 
E. 

33  15  51 

40  58  58 
87  56  53 
95  13  35 

9419 

9081 
9190 
9876 

33  59    8 
39     7  39 
86     8  19 
93  35  33 

9499 
9093 
9910 

9087 

35  43  11 
37  16  18 
84  30    6 
91  58  35 

9485 
9106 
2294 
9698 

37  84  58 
35  35  38 
83  33  14 
90  31  43 

9446  j 
9191   1 
99» 
9713 

18 

Sun 
Mars 
a  Aquilss 
Fomalhaut 

W. 
E. 
E. 
E. 

45  53  50 

73  38  37 

83  33  30 

107     3  43 

9898 
9890 
9804 
9616 

47  34  31 

71  53    6 

80  49     7 

105  35  10 

9080 
9887 
9897 
9896 

49  14  50 

70     8     1 

79  15  14 

103  46  50 

9566 
9855 

9851 
9687 

50  54  46 

68  33  31 

77  41  53 

103    8  45 

9R4  , 

9ni  J 

9876 
9617 

19 

Sun 
Mars 
a  AquiliB 
Fomalhaut 
a  Pegasi 

W. 
E. 
E. 
E. 
E. 

59     8  14 
59  46  39 
70     3  47 
94    3  38 
115  49  48 

9066 
9467 
8097 
9791 
9881 

60  45  39 
58    4  40 
68  34    7 
93  36  36 
114     9  18 

9865 
9486 
8058 
9788 
95M 

63  33  39 
56  S3    7 
67    5  10 
90  50  37 
113  39    6 

9704 
9607 
8008 

9766 
9568 

63  59  13 
54  43    3 
65  36  58 
89  15  11 
110  49  13 

9tt6 
S196 
9779 
9910 

30 

Sun 
Mars 
a  AquiliB 
Fomalhaut 
a  Pegasi 

W. 
E. 
E. 
E. 
E. 

71  55  41 
46  33  39 
58  38  18 
81  34  SO 
103  34  43 

9891 
9096 
8861 
9876 
9647 

73  39  43 
44  45    9 
57    5  17 
79  51  31 
100  56  51 

9840 
90U 
8414 
9809 
9008 

75     3  18 
43     7  14 
55  43  16 
78  19  11 
99  19  33 

9660 
9065 

8469 
9991 
9880 

76  36  89 
41  89  47 
54  33  17 
76  47  19 
97  43  15 

9B8T 
9884  1 

I6*7| 
9844  ! 

31 

Sun 
Antares 

W. 
W. 

84  16  36 
15  10  46 

9979 
9834 

85  47  15 
16  49     9 

9969 

9689 

87  17  41 
18  37  11 

8000 

9856 

88  47  46 
30    4  50 

80i4 

9671 

XVI. 
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GEEENWICH  MEAN  ' 

riMB. 

LimAR  DI8TAKCB& 

7 

Star's  Name 
aaA 

Podtton. 

Midnight. 

P.L. 
Of 

DUr. 

XVh. 

P.L. 

or 
DUr. 

XVIIP^ 

P.L. 

of 

WIT. 

XXPi- 

P.L. 

of 
Dilf. 

Jupiter        E. 
80N            E. 

O       1        u 

66  10  38 
95  20  59 

SB88 

S119 

O        1        u 

63  37    0 
93  59    6 

9894 
8104 

0        1        u 

69    3    3 
99  31    1 

9800 
8087 

o      1      n 
60  28  45 
91     9  36 

9798 
3071 

8 

Fomalhant  W. 
a  Pegasi       W. 
a  Anetis      W. 
PoUnx         E. 
Yeniu          E. 
Jupiter        E. 
SuK            E. 

110  43  50 
90  13  28 
47  19  90 
26  98  46 
39  40    2 
59  39    3 
83  35  18 

tOOT 

mn 

9606 
S743 
S917 
9710 

99es 

119  11  45 

91  48    0 
48  56  55 
^  53    9 
38    6    6 
50  55  36 
89    4  44 

8060 
9781 
9047 
9788 
9900 
9609 
9669 

113  40  19 
93  22  53 
50  34  46 
25  17  13 
30  35  46 
49  18  46 
80  33  48 

8074 
9763 
9630 
9737 
9884 
9075 
9946 

115    9     0 
94  58    9 
52  13    0 
23  41  22 
35    3    7 
47  41  32 
79    2  28 

3070 
9746 
9610 
9737 
3847 
9658 
9097 

9 

aArietis      W. 
Aldebaran   W. 
Venus          E. 
Jupiter         E. 
SCN            E. 

60  30  43 
99  17  99 
97  14  98 
39  99  95 
71  19  47 

9916 
9TW 

vm 

9fiOS 
988J 

69  11  34 
30  69  65 
96  30  41 
37  49  46 
69  46    0 

3467 
9708 
9770 
9949 

soil 

63  59  51 
32  29  24 
24    4  34 
36     9  41 
68  11  47 

9478 
9669 
9796 
9931 
9799 

66  34  35 
34    6  45 
22  29    8 
34  29  11 
66  37     9 

9459 
9633 
9749 
9613 
97T8 

10 

a  Anetis      W. 
Aldebanm  W. 
Jupiter        E. 
Sun            E. 

74  10    0 
49  94  57 
96    0  93 
56  37  36 

9909 
3480 
3494 
90T9 

76  64  95 
44    6  38 

94  17  92 
67    0  93 

9846 
9494 
9408 
9697 

77  39  18 
45  48  56 
22  33  59 
55  22  45 

9898 
9499 
9391 
9638 

79  24  37 
47  31  50 
20  50  12 
53  44  41 

9309 
9404 
2378 
3690 

11 

a  Anetis      W. 
Aldebanm  W, 
Sux            E. 

86  17  48 
56  14  45 
45  98  13 

39M 
3M1 

90    6  49 
58    0  63 
43  47  43 

9900 
9974 
9919 

91  54     1 
59  47  31 
42    6  51 

9190 
9955 

2490 

93  42  44 

61  34  37 
40  25  37 

9174 
2936 
9485 

19 

a  Anetis      W. 
Aldebaran  W. 
Pollux         W, 
Sox            E, 

109  59    3 
70  36  43 
98  93  14 
31  54  30 

9108 
9194 

9180 
9491 

104  49  68 
79  26  90 
30  12  11 
30  11  96 

9090 
9180 
9190 
9419 

100  34  13 
74  16  19 
32     1  42 

28  28    8 

9078 
2196 
9187 
9409 

108  25  46 
76    6  38 
33  51  44 
26  44  40 

9008 
9115 
9118 
9441 

17 

SCN              W. 
Antares       E. 
Man           E. 
a  Aquilie     E. 

39    7  93 
33  35     1 
80  44  44 
88  45  90 

9101 
9139 
9994 
9T90 

40  49  31 
31  44  65 

78  67  37 
87    9  18 

9479 
2190 
9909 
9744 

42  31  19 
29  55  12 
77  10  52 
85  33  37 

9490 
9166 
9987 
9763 

44  12  46 
28    5  63 
75  24  33 
83  58  21 

9507 
9183 
2309 
9789 

18 

Sun            W. 
Mars           E. 
a  Aquils      E. 
Fomalhant  E. 

59  34  17 

66  39    7 

76    9    9 

100  30  54 

9i0] 
9891 
9608 

9600 

64  13  94 
64  66  19 
74  36  47 
98  63  91 

9610 
9410 
9901 
9079 

55  52    6 
63  U  58 
73    6    8 
97  16    7 

9038 
9497 
2969 
2080 

57  30  23 
61  29    4 
71  34    8 
95  39  13 

2647 
9449 
9993 
9704 

10 

Sun            W. 

Mars            E. 
a  Aqnilaa      £. 
Fomalhant  E. 
aPegasi       E. 

65  35  92 
53     1  25 
64    9  33 
87  40    8 
109    0  39 

9748 
9940 
8118 
3704 
9600 

67  11    6 
61  21  16 
69  49  65 
86    6  39 
107  30  93 

9708 
9965 
8919 
9814 
9601 

68  46  92 
49  41  33 
61  17    8 
84  31  22 
105  51  29 

9781 
9965 
3969 
2084 
2615 

70  91  15 
48    2  17 
59  52  15 
82  57  38 
104  19  66 

9801 
9605 
8311 
2854    j 
9031 

90 

Sun            W. 
Mars           E. 
a  AquflsB      £. 
Fomalhant  E. 
aPegari       E. 

78    9  17 
39  59  48 
63    9  93 
76  15  56 
96    6  99 

9016 
9709 
8900 
9900 
9718 

79  41  40 
38  16  13 
51  43  38 
73  45    4 

94  99    6 

9969 
9799 
8657 
9998 
3799 

81  13  38 
36  40    6 
50  26    5 
72  14  42 
99  53    5 

9963 
9f744 
3738 
8018 
9746 

89  45  14 
35    4  95 
49     9  48 
70  44  52 
91  17  26 

9971 
9766 
3809 
SOU 
9763 

91 

Sun           W. 
Antares       W. 

90  17  99 

91  49    9 

8049 

9007 

91  46  60 
23  19    6 

8096 
9709 

93  15  51 

94  55  43 

3075 
9717 

94  44  31 
26  39    0 

8001 
3739 

21 
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XVII. 


GREENWICH    MEAN 

TIME. 

LUNAR  DI8TABCBS. 

|j 

Star's  Name 

P.L. 

P.  J.. 

P.L. 

P.L 

^  a 

and 

Noon. 

of 

TTTh. 

of 

VJh 

of 

IXh. 

of 

O  g 

Foeition. 

Dlff. 

IHff. 

Dlff. 

DUE. 

O        1         H 

O        1          II 

O       1         11 

O        1        Jl 

31 

Mars 

E. 

33  39  13 

378» 

31  54  35 

3905 

30  20     4 

3ED6 

28  46  10 

3840 

Fom^haut 

E. 

69  15  34 

8071 

67  46  49 

3008 

66  18  37 

SIS6 

64  50  59 

3155 

a  Pegasi 

E. 

89  43    9 

3780 

88     7  15 

3797 

86  33  43 

9914 

84  58  33 

3831 

22 

Sun 

W. 

96  13  51 

8108 

97  40  61 

3133 

99    8  33 

8188 

100  35  56 

3153 

Antares 

W. 

28     7  68 

2747 

29  43  35 

3761 

31  18  54 

2n5 

32  53  54 

9789 

Fomalhaat 

E. 

57  41  50 

8316 

56  17  67 

3350 

54  54  43 

8888 

53  32  13 

8437 

aPegaa 

E. 

77  13    8 

S914 

75  41     7 

3981 

74    9  38 

3919 

72  38  11 

9965 

23 

Sun 

W. 

107  48  37 

8294 

109  14    8 

8388 

110  39  33 

3349 

112    4  43 

8303 

Antares 

W. 

40  44  35 

2803 

43  17  66 

3864 

43  61     0 

3875 

45  23  51 

9886 

Fomalhaut 

E. 

46  51  33 

8681 

45  34    4 

3716 

44  17  34 

8776 

43    2     7 

3811 

a  Pegasi 

E. 

65    6  57 

8049 

63  37  45 

8066 

•  63    8  64 

8063 

60  40  24 

3101 

a  Anetifl 

E. 

107  10  33 

3870 

105  37  36 

3860 

104    4  43 

3891 

102  32  12 

9901     ] 

34 

Sun 

W. 

119     7    8 

8319 

130  30  58 

8898 

121  54  37 

3389 

123  18    3 

S358 

Antares 

W. 

53    4  44 

3986 

54  36  17 

3945 

56    7  39 

3963 

57  38  51 

9961 

a  Pegasi 

E. 

53  33  17 

3193 

51  56  59 

3315 

50  31     5 

8333 

49     5  35 

9354 

a  Anetis 

E. 

94  53    0 

3051 

93  31  46 

3961 

91  60  44 

3968 

90  19  51 

99n 

35 

Antares 

W. 

65  13  34 

3907 

66  43  40 

8003 

68  13  49 

8009 

69  43  51 

8015 

Mars 

W. 

15  31  44 

8373 

16  56  28 

3363 

18  31  23 

3355 

19  46  27 

»49 

a  Pegasi 
a  Anetis 

E. 

43    4  45 

3360 

40  43    6 

8410 

39  30     1 

8443 

37  68  33 

3479 

E. 

83  47  58 

3014 

81  18    3 

8030 

79  48  14 

3036 

78  18  33 

3031 

Aldebaran 

E. 

114  59  57 

3060 

113  31  10 

8074 

112    3  39 

3078 

110  33  62 

3089 

26 

Antares 

W. 

77  11  30 

8089 

78  40  45 

8043 

80  10    6 

8047 

81  39  31 

3019 

Mars 

W. 

26  53  50 

3343 

38  18    9 

8343 

39  43  38 

83U 

31     8  45 

8U4 

a  Arietis 

E. 

70  51  48 

3006 

69  33  45 

3060 

67  63  47 

3065 

66  34  54 

3008 

Aldebaran 

E. 

103  13    5 

8101 

101  43  67 

3104 

100  15  63 

3106 

98  47  50 

3110 

37 

Antares 

W. 

89    4  46 

8063 

90  33  43 

3064 

03    3  36 

3065 

93  31  38 

3067 

a  Aquilse 

W. 

43  43  26 

4fi30 

44  47    0 

4446 

45  51  40 

43T9 

46  57  80 

4819 

Mars 

W. 

38  14  57 

8349 

39  40    8 

3351 

41     6  17 

3351 

43  30  36 

3958 

a  Anetis 

E. 

59     1  33 

3064 

57  33    4 

3087 

56    4  38 

3000 

54  36  16 

8091 

Aldebaran 

E. 

91  38  33 

3131 

90    0  49 

3134 

88  33    8 

3134 

87    5  87 

3136 

38 

Antares 

W. 

100  65  36 

8070 

103  34  13 

8071 

103  53  67 

8071 

105  31  43 

8071 

a  AquilsB 

W. 

53  38  38 

4077 

63  48  53 

4039 

54  69  63 

4005 

56  11  38 

3073 

Mars 

W. 

49  35  59 

33S3 

51     1     5 

3368 

63  36  13 

3358 

53  51  18 

3958 

a  Ari^s 

E. 

47  15     1 

3101 

45  46  53 

8108 

44  18  47 

8105 

42  60  44 

8107 

Aldebaran 

E. 

79  47  36 

3133 

78  30    5 

3138 

76  62  36 

3138 

75  25    7 

3134 

39 

a  Aquilffi 

W. 

63  16  43 

3641 

63  31     3 

8831 

64  45  43 

8801 

66    0  44 

3783 

Mars 

W. 

60  56  57 

334B 

63  23    9 

8346 

63  47  24 

8345 

65  13  37 

8344 

Fomalhaut 

W. 

37  47    9 

4393 

38  54  46 

4178 

40    3  33 

4140 

41  13  35 

4048 

a  Arietis 

E. 

35  31     3 

8118 

34     3  15 

8130 

32  35  40 

3194 

31     7  59 

3197 

Aldebaran 

E. 

68    7  54 

3136 

66  40  28 

3138 

65  13    4 

3138 

63  45  39 

3138 

PoUux 

E. 

110  11  41 

3099 

108  43  33 

3091 

107  15    2 

3000 

105  46  40 

3087 

30 

Mars 

W. 

73  19  19 

3335 

73  44  47 

3333 

75  10  18 

8380 

76  35  53 

3997 

a  AquilsB 

W. 

73  SO  15 

8708 

73  36  56 

3683 

74  63  60 

3681 

76  10  57 

3671 

Fomalhaut 

W. 

47  16  33 

3810 

48  31  14 

3774 

49  46  43 

8730 

51     3  48 

3710 

Aldebaran 

E. 

56  38  43 

3139 

55     1  31 

8140 

53  34    0 

3141 

53    6  40 

3143 

PoUux 

E. 

98  34  13 

3077 

96  55  34 

8073 

95  26  52 

3071 

93  58    7 

8069 

J 
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GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

h 
tl 

8ter*8  Nao 

w 

P.t. 

P.t. 

P.t. 

P.L. 

nd 

Midnight. 

of 

XVh. 

of 

xvmh. 

of 

XXP^ 

of 

Poaieioa. 

DW. 

IHff. 

Diff. 

DIff. 

O        1          H 

O       <         II 

o      J       a 

o      1       h 

31 

Mars 

E. 

37  13  44 

3869 

35  39  45 

3801 

34    7  14 

9913 

33  35  13 

9988 

Fomalhaut 

E. 

63  S3  66 

8165 

61  57  39 

3315 

60  31  38 

SU7 

59     6  34 

8361 

aPegaai 

E. 

83  34  45 

9847 

81  51  18 

3864 

80  18  13 

9881 

78  46  30 

3898 

33 

Sun 

W. 

103    3     1 

siw 

103  39  47 

8183 

104  56  17 

3107 

106  33  30 

8310 

Antares 

w. 

34  38  36 

9803 

36     3     1 

9815 

37  37     9 

9898 

39  11     0 

3841 

Foinalhaut 

E. 

53  10  37 

S4I» 

50  49  38 

3518 

49  39  18 

3558 

48    9  68 

8600 

aPegasi 

E. 

71     7^15 

9fiBl 

69  36  39 

3908 

68    6  84 

3015 

66  36  30 

8083 

33 

Sun 

W. 

113  89  39 

ar74 

114  54  81 

8386 

116  18  49 

8906 

117  43     5 

8807 

Antares 

W. 

46  56  38 

3807 

48  38  51 

9907 

50     1     1 

9916 

51  33  59 

3097 

Fomalhaut 

E. 

41  47  47 

8913 

40  34  39 

3988 

39  83  48 

4073 

38  13  30 

4168 

aPegasL 

E. 

59  13  15 

3119 

57  44  88 

3186 

56  17    3 

8154 

54  49  58 

8173 

a  Anetis 

E. 

100  59  55 

3918 

99  37  53 

3913 

97  56     3 

3903 

96  34  86 

3943 

34 

Sun 

W. 

134  41  19 

3348 

136    4  84 

8366 

137  37  19 

8876 

138  50    4 

8384 

Antares 

W. 

59     9  53 

9909 

60  40  45 

3977 

63  11  37 

3984 

63  43    0 

3001 

aPe^asi 

E. 

47  40  30 

3976 

46  15  51 

8300 

44  51  40 

3335 

43  87  67 

3351 

a  Arietis 

E. 

88  49  10 

9989 

87  18  38 

9903 

85  48  16 

3999 

84  18    3 

3007 

35 

Antares 

W. 

71  13  45 

3031 

73  43  33 

3096 

74  13  13 

3080 

75  41  49 

3034 

Mars 

W. 

31   11  38 

3946 

33  36  53 

3944 

34     3  10 

3949 

35  37  30 

3tU3 

aPegari 
a  Anetis 

E. 

36  37  45 

3918 

35  17  41 

3509 

33  58  35 

3609 

33  40    0 

3663 

E. 

76  48  59 

3037 

75  19  33 

3049 

73  50  11 

3017 

73  30  66 

8053 

Aldebaran 

E. 

109     5  31 

8087 

107  36  56 

8091 

106     8  35 

3091 

104  40  18 

3097 

36 

Antares 

W. 

83    8  33 

30» 

84  37  41 

8066 

86    6  45 

30ff7 

87  35  47 

8000 

Mars 

W. 

33  34     3 

3-^ 

33  59  18 

3947 

35  34  33 

3U7 

36  49  45 

3948 

a  Arietis 

E. 

64  56     5 

3079 

63  37  31 

3076 

61  58  48 

3078 

60  30    6 

3081 

Aldebaran 

E. 

97  19  53 

8119 

95  51  58 

8115 

94  34     7 

3118 

93  56  19 

3110 

37 

Antares 

W. 

95    0  18 

8008 

96  39     7 

3009 

97  57  55 

3070 

99  36  41 

8071 

a  Aqiiile 

W. 

48     3  56 

4961 

49  11  34 

4910 

50  19  41 

4161 

51  38  44 

4118 

Mars 

W. 

43  55  33 

8939 

46  30  41 

3953 

46  45  48 

39&4 

48  10  53 

3953 

a  Arietis 

E. 

53     7  56 

3093 

51  39  38 

8006 

50  11  33 

3098 

48  43  11 

3100 

Aldebaran 

E, 

85  37  50 

8198 

84  10  14 

3199 

83  43  40 

8130 

81  15    7 

3133 

38 

Antares 

W. 

106  50  37 

8070 

108  19  13 

8069 

109  48    0 

3069 

111  16  48 

3070 

a  Aquilie 

W. 

57  33  34 

3943 

58  36  11 

3915 

59  49  16 

8889 

61     3  47 

3861 

Mars 

W. 

55  16  34 

39A9 

56  41  32 

8953 

58     6  39 

8951 

69  31  48 

3950 

a  Arietis 

E. 

41  33  43 

8109 

39  54  44 

3110 

38  36  47 

3113 

36  58  53 

3116 

Aldebaran 

E. 

73  57  40 

3134 

73  30  13 

3135 

71     3  45 

3187 

69  35  30 

3136 

39 

a  Aqoilas 

W. 

67  16    4 

3766 

68  31  43 

8749 

69  47  38 

8734 

71     3  49 

3720 

Mars 

W. 

66  37  53 

8tM3 

68    3  11 

8343 

69  38  31 

8910 

70  63  53 

3936 

W. 

43  34  17 

3991 

43  36     5 

8939 

44  48  45 

8903 

46     3  13 

8S51 

a  Arietis 

E. 

39  40  13 

8131 

38  13  40 

8137 

36  45  16 

3143 

35  17  58 

3150 

Aldebaran 

E. 

63  18  16 

8138 

60  50  53 

8138 

59  33  29 

3138 

57  56     6 

3138 

Pollux 

E. 

104  18  15 

3086 

103  49  48 

3081 

101  31   19 

8099 

99  53  47 

3079 

30 

Mars 

W. 

78     1  39 

8994 

79  37  10 

8991 

80  53  54 

3918 

83  18  43 

8914 

a  Aquilffl 

W. 

77  38  15 

3661 

78  45  44 

3650 

80     3  34 

3649 

81  31  13 

36» 

Fomalliaut 

W. 

53  19  34 

3679 

53  36  33 

36A9 

54  54  11 

3697 

56  13  16 

8605 

Aldebaran 

E. 

50  39  33 

8148 

49  13     5 

8146 

47  44  50 

3947 

46  17  38 

3149 

PoUux 

E. 

93  39  19 

8065 

91     0  87 

3069 

89  31  31 

3059 

88    3  31 

3056 

1 
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AT  GREENWICH  APPARENT 

NOON. 

THE  SUN'S 

SMmmI 
Urn. 

i 

i 
1 

1 

or  lb. 

dluntar 

TkM, 
MM 

fiom 

Afpannt 

Ifnw. 

SULfor 
Ihoor. 

Appannt 
BlfhtAwmulon. 

Dlir.ft>r 
Ihour. 

Apparent 
DecUnatiOQ. 

DIff.  fin: 
Ihoar. 

Semi- 
diaiMtar. 

th. 

MmM- 

Ian. 

Mon. 
Tues. 
Wed. 

1 
2 
3 

h.     m.     i. 

12  31  15.63 
12  34  53.45 
12  38  31.39 

8. 

9.062 
9.075 
9.0S9 

S.  3  22  37.6 
8  45  54.1 
4    9    8.0 

68.24 
58.14 
68.03 

1^ 

16 
16 

1,78 
2.01 
2.29 

64.39 
64.44 
64.49 

10  ^.08 

10  46.97 

11  5.53 

0.794  , 

0.780 
0.766 

Thur. 

Fri. 

Sat. 

4 
5 
6 

12  42    9.69 
12  45  48.36 
12  49  27.43 

9.105 
9.122 
9.139 

4  32  18.9 

4  55  26.8 

5  18  31.1 

67.90 
67.76 
67.61 

16 
16 
16 

2.56 
2.83 
3.10 

64.54 
64.59 
64.65. 

11  23.73 
11  41.56 
11  59.00 

0.761 

0.735  1 
0.717 

Sm. 
Mon. 
Tues. 

7 
8 
9 

12  53    6.92 

12  56  46.85 

13  0  27.24 

9.167 
9.176 
9.195 

5  41  31.6 

6  4  27.8 
6  27  19.3 

67.44 
67.25 
67.05 

16 
16 
16 

3.88 
3.65 
3.92 

64.71 
64.77 
64.84 

12  16.01 
12  32.58 
12  48.71 

0.699 
0.681 
0.062 

Wed. 
Thur. 
Fri. 

10 
11 
12 

13    4    8.10 
13    7  49.46 
13  U  31.33 

9.214 
9.235 
9.257 

6  50    5.7 

7  12  46.6 
7  35  21,7 

66.83 
66.69 
56.84 

16 
16 
16 

4.19 
4.46 
4.78 

64.91 
64.98 
65.06 

13     4.36 
13  19.51 
13  34.15 

0.641 
0.620 
0J99 

Sat. 
Sim. 
Mon. . 

13 
14 
16 

IS  15  13.72 
13  18  56.64 
13  22  40.12 

9.279 
9.302 
9.325 

7  57  50.6 

8  20  13.0 
8  42  28.2 

66.07 
65.78 
55.48 

16 
16 
16 

5.00 
6.27 
6.54 

65.14 
65.22 
65.30 

13  48.28 

14  1.88 
14  14.92 

0.577 
0.654 
0.681 

Tues. 
Wed. 
Thur. 

16 

17 
18 

13  26  24.18 
13  30    8.82 
13  33  54.05 

9.349 
9.378 
9.398 

9    4  35.9 
9  26  35.9 
9  48  27.7 

55.16 
64.83 
64.47 

16 
16 
16 

5.82 
6.10 
6.38 

65.38 
65.47 
65.66 

14  27.38 
14  39.26 
14  50.54 

0.507 
0.482 
0.457 

Fri. 
Sat. 
Sm. 

19 
20 
21 

13  37  39.90 
13  41  26.38 
13  45  13.49 

9.424 
9.450 
9.477 

10  10  10.6 
10  31  44.6 
10  53    9.0 

54.10 
63.71 
68.81 

16 
16 
16 

6.66 
6.93 
7.20 

65.65 
65.74 
65.84 

15     1.22 
15  11.27 
15  20.69 

0.481 
0.405 
0.879 

Mon. 
Tues. 

Wed. 

22 
23 
24 

13  49     1.24 
13  52  49.65 
13  56  38.75 

9.505 
9.534 
9.563 

11  14  23.8 
11  35  28.2 
11  56  21.9 

52.89 
62.46 
52.01 

16 
16 
16 

7.47 
7.74 
8.01 

65.94 
66.04 
66.14 

15  29.47 
15  87.60 
15  45.03 

0J51 
0.328 
0.294 

Thur. 

Fri. 

Sat. 

25 
26 
27 

14    0  28.55 
14    4  19.07 
14    8  10.32 

9.592 
9.621 
9.651 

12  17    4.5 
12  37  35.7 
12  57  55.3 

61.64 
51.06 
60.56 

16 
16 
16 

8.28 
8.54 
8.80 

66.24 
66.36 
66.46 

15  51.76 

15  57.78 

16  3.07 

0.265 
0.285 
0.205 

Sun* 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

14  12    2.30 
14  15  55.04 
14  19  48.54 
14  23  42.83 

9.682 
9.713 
9.746 
9.780 

13  18    2.8 
13  37  57.6 

13  57  39.5 

14  17    8.1 

60.04 
49.51 
48.96 
48.40 

16 
16 
16 
16 

9.06 
9.32 
9.57 
9.82 

66.67 
66.68 
66.79 
66.90 

16    7.63 
16  11.44 
16  14.49 
16  16.75 

0.174 
0.142 
0.109 
0.076 

Thur. 

32 

14  27  37.93    9.814 

S.  14  36  23.1 

47.82 

16  10.06 

67.01 

16  18.21 

0.042 

M 

tar  ]Miri]«  may  be  finmd  17  ■abtnelliig  Oils  fhm  th«  Sidmd  T^ 
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AT  6BEENWICH  MF.\N 

NOON. 

\ 

THE  . 

SUN'S 

i 

» 
J 

1 

Squatkmor 
Time, 
lobe 
addedto 
man 
Time, 

SULfbr 
Iboor. 

BIllMMl 

tin. 

Apparent 

DUlfor 
Ihow. 

Afparent 
BeeUnacloii. 

Diftftyr 
Ihoar. 

Mod. 
Tues. 
Wed. 

1 
2 
3 

k.     m.     1. 

12  31  17.41 
12  34  55.08 
12  88  3a07 

s. 

9.062 
9.075 
9.089 

S.   3  22  47.8 

3  46    4.6 

4  9  ia8 

58.24 
58.14 
58.03 

10S».22 

10  47.11 

11  5.67 

0.794 
0.780 
0.766 

h.     m.     a. 

12  41  45.63  ! 
12  45  42.19  ! 
12  49  38.74  '• 

Tbnr. 
iPri. 

;  Sat 

4 
5 
6 

12  42  11.42 
12  45  50.14 
12  49  29.36 

9.106 
9.122 
9.199 

4  32  30.0 

4  55  38.1 

5  18  42.6 

57.90 
57.76 
57.61 

11  23.87 
11  41.70 
11  59.14 

0.751 
0.78S 
0.717 

12  53  35.29 

12  57  81.84 

13  1  28.40 

Mon. 
Tues. 

7 
8 
9 

12  68    8.80 

12  56  48.78 

13  0  29.21 

9.107 
9.176 
9.195 

5  41  43.4 

6  4  39.8 
6  27  31.5 

57.44 
57.26 
57.05 

13  16.15 
12  33.72 
12  48.65 

0.699 
0.681 
0.662 

13    6  24.95 
13    9  21.50 
13  13  18.06 

Wed. 
Thur. 
Fri. 

10 
11 
12 

13    4  10.11 
13    7  51.51 
13  11  3a42 

9.214 
9.236 
9.257 

6  50  18.1 

7  12  59.2 
7  35  34.5 

56.88 
56.59 
56.34 

18    4.60 
18  19.65 
13  34.28 

0.641 
0.620 
0.599 

13  17  14.61 
13  21  11.16 
13  26    7.72 

Sat 
Sm. 
Mod. 

13 
14 
15 

13  15  15.85 
13  18  5a81 
13  22  42.33 

9.279 
9.802 
9.825 

7  58    3.6 

8  20  26.1 
8  42  41.4 

56.07 
56.78 

56.48 

18  48.42 
14    2.02 
14  15.05 

0JJ77 
0.654 
0.681 

13  29    4.27  ! 
13  33    0.83 
13  36  57.88 

Tues. 
Wed. 
Thur. 

16 

17 
18 

13  26  26.48 
13  30  11.11 
13  33  56.38 

9.849 
9.878 
9.896 

9    4  49J2 
9  26  49.3 
9  48  41.2 

55.16 
54.88 
54.47 

14  27.60 
14  39.38 
14  50.66 

0.607 
0.482 
0.467 

18  40  63.93 
13  44  50.49 
13  48  47.04 

Fri. 
Sat 
Sm. 

19 
20 
21 

13  37  42.26 
13  41  28.77 
13  45  15.91 

9.424 
9.450 
9.477 

10  10  24.2 
10  31  58.2 
10  53  22.6 

64.10 
58.71 
53.81 

15     1.84 
15  11.38 
15  20.80 

0.4S1 
0.409 
0.879 

18  52  43.60 

13  56  40.15  , 

14  0  36.71 

Mon. 
Tues. 
Wed. 

22 
23 
34, 

13  49    3.69 
13  52  52.13 
13  56  41.26 

9.505 
9.584 
9.5«3 

11  14  37.4 
11  35  41.8 
11  56  35.5 

52.89 
52.46 
52.01 

16  29.57 
15  37.69 
15  45.11 

0.851 
0.823 
0.294 

14    4  33.26 
14    8  29.82 
14  12  26.87  , 

Thur. 

Fri. 

Sat 

35 

26 

27 

14    0  31.09 
14    4  21.63 
14    8  12.90 

9.592 
9.621 
9.651 

12  17  18.1 
12  37  49.3 
12  58    8.8 

51.54 
51.06 
50.66 

15  51.83 

15  57.85 

16  3.13 

0.265 
0.285 
0.205 

14  16  22.92  i 
14  20  19.48  1 
14  24  16.08 

Sim. 
Mon. 
Tues. 
Wed. 

28 
29 
80 
31 

14  12    4.90 
14  15  57.66 
14  19  51.18 
14  33  45.48 

9.6a2 
9.713 
9.746 
9.780 

13  18  16.2 
13  38  10.9 

13  57  52.7 

14  17  21i2 

50.04 
49.61 
48.96 
48.40 

16    7.69 
16  11.48 
16  14.52 
16  16.77 

0.174 
0.142 
0.109 
0.076 

15  28  12.59 
14  32    9.14 
14  36    5.70 
14  40    2.25 

Thur. 

32 

14  27  40.59 

9.814 

S.  14  36  36.1 

47.82 

16  18.22 

0.042 

14  48  58.81 

N 

on. -*Tli6  taaUinn 

•IcrtMrlii 

«a  NOM  Bi^r  bo  MMUMd  tlw  1 

MB*  H  ttet  ftir  Appumt 

Nooa. 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
2 
3 

i 
1 

Logutthm 

ofttw 

lUdiiu  Teetor 

ofth. 

Baith. 

IMff-fto 
Ihoor. 

1 
MMaTfme 

of 
8ldeE«al0h. 

I>w  LONOrrUDB. 

Dlff.for 
Ihonr. 

LATHUDS. 

I 

i' 

275 
276 

277 

188  3l  2I7 

189  30  28.2 

190  29  35.8 

30  36.4 
29  35.8 
28  43.3 

147.68 
14777 
147  86 

4-6.60 
0.58 
054 

0.0001207 

9.9999967 

.9998731 

51.8 
51.5 
51.4 

11  16  23.26  , 
11  12  27.35  1 
11     8  31.44  i 

4 
5 
6 

278 
279 
280 

191  28  45.5 

192  27  57.5 

193  27  11.9 

27  52.9 
27    4.8 
26  19.1 

147.96 
148.06 
148.16 

0.46 
0.36 
0.23 

^97499 
.9996271 
.9995046 

51.3 
61.1 
51.0 

11     4  35.53 
11     0  39.63 
10  66  43.72 

7 
8 
9 

281 
282 
283 

194  26  28.7 

195  25  47.9 

196  25    9.3 

25  35.8 
24  54.9 
24  16.2 

148.26 
148.35 
148.45 

4-0.10 

—0.03 

0.16 

.9993823 
.9992600 
.9991377 

51.0 
60.9 
50.9 

10  52  47.81 
10  48  51.90 
10  44  55.99 

10 
11 
12 

284 
285 
286 

197  24  33.0 

198  23  59.0 

199  23  27.2 

23  39.8 
23    5.7 
22  33.7 

148.54 
148.63 
148.72 

0.28 
0.40 
0.50 

.9990154 
.9988931 
.9087705 

51.0 
51.0 
51.1 

10  41     0.09 
10  37    4  18 
10  33    6.27 

IS 
14 
15 

287 
288 
289 

200  22  57.6 

201  22  30.2 

202  22    4.8 

22    4.0 
21  36.5 
21  11.0 

148.81 
148.90 
148.98 

0.57 
0.60 
0.60 

.9986477 
.9985247 
.9984015 

51.2 
51.3 
51.4 

10  29  12.36  t 
10  25  16.45 
10  21  20.55 

16 
17 
18 

290 
291 
292 

203  21  41.4 

204  21  19.9 

205  21    0.3 

20  47.5 
20  25.8 
20    6.2 

149.06 
149.14 
149.22 

0.58 
0.53 
0.44 

.9982781 
.9981545 
.9980308 

51.5 
51.5 
51.5 

10  17  24.64 
10  13  28.7$ 
10    9  32.82 

19 
20 
21 

293 
294 
295 

206  20  42.5 

207  20  26.4 

208  20  12.0 

19  48.2 
19  32.0 
19  17.5 

149.80 
149.87 
149.44 

0.35 

0.23 

—0.10 

.9979072 
.9977838 
.9976608 

61.5 
61.3 
61.1 

10    5  36.91 

10     1  41.00 

9  57  45.09 

22 
23 
24 

296 
297 
298 

209  19  59.3 

210  19  48.3 

211  19  39.0 

19    4.6 
18  53.5 
18  44.1 

149.61 
149.58 
149.65 

-H).03 
0.16 
0.27 

.9975383 
.9974166 
.9972957 

50.9 
50.6 
50.2 

9  53  49.18 
9  49  53.27 
9  45  57.36 

25 
26 
27 

299 
300 
301 

212  19  31.5 

213  19  25.7 

214  19  21.6 

18  36.5 
18  30.6 
18  26.3 

149.72 
149.79 
149.86 

0.37 
0.45 
0.50 

.9971758 
.9970570 
.9969396 

49.7 
49.2 
48.6 

9  42     1.46 
9  38     5.55 
9  34    9.64 

28 
29 
30 
31 

302 
303 
304 
305 

215  19  19.2 

216  19  18.7 

217  19  20.0 

218  19  23.3 

18  23.8 
18  23.2 
18  24.4 
18  27.5 

149.94 
150.02 
150.10 
150.18 

0.51 
0.51 

0.48 
0.40 

.9968237 
.9967093 
.9965962 
.9964847 

48.0 
47.3 
46.6 
46.0 

9  30  13.73 
9  26  17.82 
9  22  21.92 
9  18  26.01 

82 

306 

219  19  28.5 

18  32.5 

150.26 

+0.30 

9.9963749 

45.4 

9  14  30.10 

NoM. — V  eonwp 

fonda  to  tlM  <nM 

( equinox  0 

ftli.dato,x'( 

A  tho  ffieoift  oquix 

lozofjaa 
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GREENWICH 

MEAN  TIME. 

4 

1 

1 

THE 

MOON'S 

anaDiAMRiK. 

HORIZOMTAI 

PARALLAX. 

UBRIDIAM  PA88A0X. 

AGE. 

Noon. 

Midnii^t 

Noon. 

DiCflw 
I  boor. 

MUnl^t 

SULfor 
Ihoor. 

Dur.ror 

Ihonr. 

1 
1  3 

3 

14  48.3 
14  52.4 
14  58.0 

li  50.2 

14  55.0 

15  1.5 

54  13.3 
54  28.5 
54  49.3 

n 
+0.S3 
0.78 
0.98 

54  20.2 

54  38.2 

55  1,9 

+0.68 
0.86 
1.12 

h.     m. 

13    3.2 

13  48.7 

14  37.3 

m. 
1.83 
1.96 
2.09 

d. 

16.2 
17.2 
18.2 

4 

!    5 
6 

15    5.4 

15  14.4 
15  25.1 

15    9.7 
15  19.5 
15  31.1 

55  16.1 

55  49.2 

56  28.5 

1.26 
1.62 
1.77 

55  31.9 

56  8.1 
56  50.4 

1.39 
1.66 

1.88 

15  29.0 

16  23.0 

17  18.4 

2.20 
2.28 
2.81 

19.2 
20.2 
21.2 

7 
8 
9 

15  37.4 

15  50.8 

16  4.8 

15  44.0 

15  57.8 

16  11.6 

57  13.6 

58  3.0 
58  54.2 

1.98 
2.11 
2.11 

57  37.9 

58  28.6 

59  19.3 

2.06 
2.13 
2.05 

18  18.9 

19  8.4 

20  1.5 

2.29 
2.24 
2.19 

22.2 
23.2 
24.2 

|10 

'  11 

12 

16  18.2 
16  29.9 
16  38.4 

16  24.4 
16  34.6 
16  41.1 

59  43.6 

60  26.6 
60  57.7 

1.94 
1.67 
0.98 

60    6.3 

60  43.9 

61  7.5 

1.79 

1.80 

+0.63 

20  53.5 

21  45.2 

22  37.5 

2.16 
2.17 
2.21 

25.2 
26.2 
27iJ 

13 

14 

1  1^ 

16  42.5 
16  41.5 
16  35.3 

16  42.6 
16  39.0 
16  80.5 

61  12.8 
61     9.0 
60  46.3 

+0.24 

-0.66 

1.S1 

61  13.3 
60  59.9 
60  28.6 

-0.16 
0.96 
1.63 

23  31.5 

6 
0  27.8 

2.80 
2.40 

28.2 

29.2 

0.9 

16 
17 
18 

M  24.7 
16  10.9 
15  55.4 

16  18.1 
16    3.3 
15  47.5 

60    7.3 
59  16.6 
58  19.8 

1.90 
2.28 
2.41 

59  43.1 

58  48.6 
57  50.9 

2.13 
2.37 
2.40 

1  26.6 

2  26.9 

3  27.0 

3.49 
2.61 
2.46 

1.9 
2.9 
3.9 

19 
20 
21 

15  39.8 
15  25.2 
15  12.4 

15  32.3 
15  18.5 
15    6.8 

57  22.3 
56  28.5 
55  41.7 

2.S4 
2.11 
1.78 

56  54.7 
56    4.1 
55  21.4 

2.24 
1.96 
1.60 

4  24.8 

5  18.9 

6  8.8 

2.83 
2.17 
2.00 

4.9 
5.9 
6.9 

22 
23 
24 

15     1.9 
14  54.1, 
14  48.8 

14  57.7 
14  51.1 
14  47.1 

55    3.4 
54  34.6 
54  15.2 

1.40 
1.00 
0.62 

54  47.8 
54  23.8 
54    8.8 

1.20 
0.81 
0.44 

6  54.9 

7  37.8 

8  18.6 

1.85 
1.74 
1.68 

7.9 
8.9 
9.9 

25 
26 
27 

14  45.9 
14  45.3 
14  46.5 

14  45.3 
14  45.7 

14  47.8 

54    4.6 
54    2.2 
54    6.9 

-0.27 

+0.06 

0.33 

54    2.4 
54    3.8 
54  11.5 

-0.10 

+0.20 

0.44 

8  58.4 

9  38.1 
10  18.7 

1.65 
1.67 
1.73 

10.9 
11.9 
12.9 

28 
29 
30 
31 

14  49.4 
14  53.6 
14  59.0 
16    5.3 

14  51.3 

14  56.2 

15  2.0 

15    8.8 

54  17.5 
54  33.0 

54  52.5 

55  15.6 

0.65 
0.74 
0.90 
1.04 

54  24.7 

54  42.3 

55  3.6 
55  28.4 

0.66 
0.82 
0.97 
1.10 

11     1.2 

11  46.2 

12  84.8 
18  25.5 

1.82 
1.94 
2.07 
2.19 

13.9 
14.9 
15.9 
16.9 

32 

15  12.4 

15  16.3 

55  41.9 

+1.16 

55  56.2 

+1.22 

14  19.1 

2.26 

17.9 
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V. 


GREENWICH 

MEAN  TIME, 

THK  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AfloeiuioQ. 

Diff. 
forlm. 

DHL 
for  1  m. 

Qoor. 

Bight  AMeiulon. 

Dlff. 
forlm. 

DaeliBfttlon. 

Dlff. 
forlm. 

MONDAY   1. 

WEDNESDAY  3. 

h.    m.    8. 

1. 

O        1        U 

If 

h.    m.    8. 

•• 

0        1        M 

II 

0 

1  21  69.75 

1.8968 

N.14     1  54.0 

11.897 

0 

8  57  57.95 

3.1133 

N51  51  41.0 

1890 

1 

1  23  53.67 

1.9005 

14  13  16.2 

ujm 

1 

3    0    4.85 

3.1173 

31  59  87.3 

T.733 

2 

1  25  47.81 

1.9M3 

14  24  35.2 

11.996 

2 

3    8  12.04 

S.1323 

22    7    7.6 

%XM  . 

3 

1  27  42.18 

1.9081 

14  35  50.9 

11.335 

3 

8    4  19.52 

3.13Ta 

22  14  42.0 

IMS  1 

4 

1  29  36.77 

1.9119 

14  47    3.4 

11.179 

4 

3    6  27.80 

2.1331 

22  82  10.4 

1499 

5 

1  31  31.60 

1.9156 

14  68  12.5 

11.133 

5 

3    8  35.38 

2.1371 

22  29  32.7 

X390 

6 

1  33  26.67 

1.9197 

15    9  18.1 

11.064 

6 

3  10  43.76 

•    9.1490 

22  36  48.9 

1318 

7 

1  35  21.96 

1.9237 

15  20  20.3 

\\SX» 

7 

3  12  52.43 

9.1470 

22  43  58.9 

7.116 

8 

1  37  17.49 

1.9377 

15  31  19.0 

10.946 

8 

3  15     1.40 

9.1519 

22  51     2.7 

7.011 

9 

1  39  13.27 

1.9317 

15  42  14.0 

10.886 

9 

3  17  10.67 

2.1568 

22  58    0.8 

ObOoe 

10 

1  41     9.30 

1.9356 

15  53    5.4 

10.835 

10 

8  19  20.23 

2.1617 

23    4  51.4 

0310 

11 

1  43    5.57 

1.9399 

16    3  53.1 

10.763 

11 

8  21  30.08 

9.1006 

23  11  36.8 

6.603 

12 

1  45    2.09 

1.M40 

16  14  37.2 

10.700 

18 

8  23  40.33 

3.1715 

83  18  14.4 

6.563 

13 

1  46  58.86 

1.9483 

16  25  17.4 

10.637 

13 

3  85  50.67 

2.17« 

83  84  46.1 

6474 

14 

1  48  55.88 

1.9534 

16  35  53.7 

lojm 

14 

8  28     1.40 

2.1813 

83  31  11.3 

6.301 

15 

1  50  53.15 

1.9567 

16  46  26.1 

loowe 

15 

3  30  18.42 

2.1863 

83  37  89.9 

6L953   1 

16 

1  52  50.68 

1.9610 

16  56  54.6 

10443 

16 

3  32  23.73 

9.1910 

83  43  41.8 

6.149 

17 

1  54  48.47 

1.9653 

17    7  19.1 

10.375 

17 

8  34  35.33 

2.1958 

33  49  47.0 

64no 

18 

1  66  46.53 

1.9697 

17  17  39.5 

10J07 

18 

8  36  47.22 

9.3005 

83  55  45.4 

aj»i7 

19 

1  58  44.85 

1.9741 

17  27  55.8 

10.338 

19 

3  38  59.39 

9.9063 

84     1  37.0 

6.803  1 

20 

8    0  43.43 

1.9785 

17  38    7.9 

10bl67 

80 

3  41  11.84 

9.9009 

84    7  81.6 

A.6ST 

21 

S    2  42.28 

1.9680 

17  48  15.8 

10,096 

81 

3  43  24.57 

3.9146 

84  13  59.3 

i.ffTO 

22 

2    4  41.40 

1.9675 

17  58  19.4 

82 

3  45  37.58 

3.9193 

84  18  30.0 

iASA 

23 

2    6  40.79 
TU 

1.9931 

ESDA^ 

N.18    8  18.6 
?  2. 

9.951 

23 

3  47  50.87 
THl 

9.3338 

JRSDA 

N.84  83  53.6 
T   4. 

6.3S4 

0 

2    8  40.45 

1.9067 

N.18  18  13.4 

9378 

0 

3  50    4.44 

9.3384 

N.34  39  10.1 

6.315' 

1 

8  10  40.39 

OJOOIZ 

18  28    3.8 

9.803 

1 

3  53  18.28 

3.S830 

34  34  19.4 

«»i 

3 

2  12  40.61 

auxwo 

18  37  49.7 

9.737 

2 

3  54  33.39 

9J9376 

34  39  31.5 

ijrnl 

3 

2  14  41.10 

9.0107 

18  47  31.0 

0.650 

3 

3  56  46.77 

93430 

84  44  16.4 

4.855  ; 

4 

2  16  41.87 

3U)154 

18  57    7.7 

9.573 

4 

3  59     1.42 

9.3464 

34  49    4.0 

4.7S3 

5 

2  18  42.93 

8.0301 

19    6  39.7 

9.493 

5 

4     1  16.33 

2JM07 

34  53  44.3 

4.610 

6 

2  20  44.28 

3.0316 

19  16    6.9 

9.413 

6 

4    3  31.51 

9.3560 

34  58  16.9 

4.486 

7 

2  22  45.91 

2.0395 

19  25  89.3 

0.333 

7 

4    6  46.94 

9.3503 

85    8  43.1 

4.360 

8 

8  24  47.82 

9.0343 

19  34  46.9 

9.351 

8 

4    8    8.63 

9JM35 

85    6  59.9 

4.393 

9 

2  26  50.01 

34)891 

19  43  59.6 

9.169 

9 

4  10  18.57 

9.3ffn 

35  11  10.1 

4.106 

10 

8  28  52.49 

9.0189 

19  53    7.3 

9.088 

10 

4  18  34.77 

9.9718 

85  15  13.7 

1.976 

11 

8  30  55.26 

9.0187 

20    8  10.0 

9jm 

11 

4  14  51.82 

9.3759 

85  19    7.6 

6.830 

12 

2  32  58.33 

3.0535 

20  11     7.6 

8.917 

12 

4  17    7.98 

9JM)0 

85  33  54.8 

6.7i3 

13 

2  35     1.69 

3.0583 

20  20    0.1 

8.831 

13 

4  19  84.85 

9.3810 

35  86  34.3 

3.509 

14 

2  37    5.33 

34)633 

20  28  47.3 

8.744 

14 

4  81  43.01 

3.3879 

85  30    5.9 

S.463 

15 

2  39    9.26 

34)681 

80  37  89.3 

8.656 

15 

4  S3  59.43 

9.3918 

35  33  89.7 

6.363 

16 

8  41  13.49 

94)730 

80  46    6.0 

8.507 

16 

4  26  17.06 

2.9967 

35  36  45.6 

6.306 

17 

8  43  18.02 

34)779 

80  54  37.3 

8.477 

17 

4  88  34.92 

9.9995 

35  39  53.6 

6j06T 

18 

2  45  22.83 

34)838 

81     3    3.1 

e;»6 

18 

4  30  53.02 

9J0S3 

85  43  53.6 

9J63 

19 

2  47  27.94 

3.06n 

21  11  23.5 

&394 

19 

4  33  11.34 

3J070 

35  45  45.6 

9.7!»< 

20 

2  49  33.35 

SMXW 

21  19  38.3 

8.301 

20 

4  35  89.87 

9.3106 

35  48  89.5 

9.661  j 

21 

2  51  39.05 

34)075 

21  27  47.5 

&ia7 

21 

4  37  48.62 

9.3143 

85  51    5.8 

S.S99 

22 

2  53  45.05 

3.1024 

21  35  51.1 

8.013 

22 

4  40    7.58 

9^177 

35  53  33.8 

9.393 

23 

2  55  51.35 

3.1073 

21  43  49.0 

7.917 

23 

4  42  26.75 

9.8313 

35  55  53.3 

9JB7 

24 

2  57  57.95 

2.1133 

N.21  51  41.0 

7.830 

24 

4  44  46.13 

3.8347 

N.35  58    3.6 

2.119  || 
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GKEENWICH   MEAN    TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

tfoor. 

«. — 

Biff, 
ibrlm. 

DIff. 
Iwlin. 

Bbnir. 

DUt 
forlm. 

DIff. 
ibrlm. 

FB 

.IDAY 

5. 

SUNDAY  7. 

h.    m.    s. 

B. 

0        1        N 

n 

h.    m.    s. 

f. 

O       f        u 

u 

0 

4  44  46.13 

9Mtt 

N.95  58    3.6 

S»110 

0 

6  38  45.88 

34913 

N54  52  57.3 

4.933 

1 

4  47    5.71 

3JNB1 

96    0    6.6 

1J»1 

1 

6  41    9.59 

34938 

24  47  57.5 

6w07l 

9 

4  49  95.48 

ajiais 

96    9    1.9 

1.843 

2 

6  43  33.13 

3.3933 

24  42  48.8 

V2-20 

3 

4  51  45.44 

%9M 

96    3  47.5 

1.7W 

3 

6  45  56.70 

24926 

24  37  31.1 

6.368 

4 

4  64    5.58 

9jmA 

96    5  95.5 

1.565 

4 

6  48  90.94 

34919 

24  32    4.5 

6.516   1 

6 

4  56  95.91 

3JM0I 

96    6  55.0 

1.436 

6 

6  60  43.73 

34913 

24  26  20.1 

6.664 

0 

4  58  46.49 

9L34n 

96    8  16.9 

1.384 

6 

6  53    7.17 

3.38(M 

24  20  44.9 

6.S41 

7 

5     1    7.11 

SAieo 

96    9  98.9 

1.143 

7 

6  55  30.56 

34896 

24  14  51.8 

6.968 

8 

5    3  97.96 

234BB 

96  10  33.1 

0L9B9 

8 

6  67  53.90 

34886 

24    8  49.9 

6.106 

0 

5     5  48.98 

96  U  98.7 

0.866 

9 

7    0  17.18 

34876 

94    9  39.2 

0353 

10 

5     8  10.16 

%»m 

96  19  15.7 

0,713 

10 

7    9  40.39 

34866 

23  56  19.8 

6406 

11 

6  10  31.50 

%9a» 

96  19  54.1 

0^668 

11 

7    5    3.53 

34858 

23  49  51.6 

9JM 

12 

5  19  59.98 

3MH 

96  13  93.9 

0434 

12 

7    7  26.61 

34840 

23  43  14.6 

6.000 

13 

5  15  14.61 

UMn 

96  13  45.1 

a380 

13 

7    9  49.61 

34837 

23  36  28.9 

0895 

14 

5  17  36.38 

OMtO 

96  13  67.6 

0L186 

14 

7  19  19.54 

34814 

23  29  34.6 

0979 

15 

6  19  58.99 

?,a(W8 

96  14     1.4 

OOIO 

15 

7  14  35.39 

34800 

23  29  31.7 

7.133  1 

16 

6  29  90.33 

3Jd» 

96  13  56.4 

aiflO 

16 

7  16  58.15 

34786 

23  15  20.2 

7.365 

17 

5  84  49.50 

a.3704 

96  13  49.7 

0403 

17 

7  19  90.89 

3.3773 

23    8    0.0 

7.408 

18 

5  87    4.80 

3.8734 

96  13  90.3 

01448 

18 

7  91  43.41 

34757 

23    0  31.2 

7.560 

19 

5  89  97.91 

S.S744 

96  19  49.1 

as96 

19 

7  94    5.90 

34743 

22  52  54.0 

7.693 

SO 

6  31  49.73 

%rm 

96  19    9.0 

a743 

90 

7  96  98.30 

34736 

29  45    8.3 

7.838 

31 

6  34  19.36 

3.9781 

96  11  90.1 

0888 

91 

7  98  50.60 

34709 

22  37  14.1 

7.973 

89 

6  36  35.09 

3.8706 

96  10  99.3 

1086. 

99 

7  31  19.80 

34693 

22  99  11.5 

Oils 

83 

6  38  57.99 
SAT 

VRDA 

N.96    9  15.6 
Y  «. 

1.164 

23 

7  33  34.90 
MC 

34674 

>NDA1 

N.92  21    0.5 

'  8. 

0383 

5  41  90.85 

SJIftIO 

NJ86    8    0.0 

148S 

0 

7  35  56.89 

34666 

N.22  12  41.1 

8493 

5  43  43.86 

3i3843 

96    6  35.6 

1.480 

1 

7  38  18.78 

34638 

22    4  13.4 

O630 

5  46    6.95 

9.38SA 

96    5    9.3 

1.639 

2 

7  40  40.56 

34619 

21  55  37.4 

8.608 

5  48  30.19 

3.3867 

96    3  90.0 

1.778 

3 

7  43    9.99 

34600 

21  46  53.2 

O806   i 

5  50  53.36 

3.3879 

96     1  98.7 

1.947 

4 

7  45  93.76 

34681 

21  38    0.8 

0041 

6  53  16.67 

3.3890 

95  69  98.5 

3.077 

5 

7  47  45.19 

34663 

21  29    0.3 

9.076 

5  55  40.04 

3.3800 

95  57  19.4 

3.3*7 

6 

7  50    6.51 

34543 

91  19  51.7 

9.311 

5  58    3.47 

3.8909 

95  55     1.3 

3477 

7 

7  59  97.71 

34633 

91  10  35.0 

9445 

6     0  26.96 

3.3917 

95  59  34.9 

3.W7 

8 

7  54  48.78 

34603 

91     1  10.3 

9.478 

6    9  60.49 

3.3938 

95  49  58.1 

3.677 

9 

7  57    9.73 

34483 

90  51  37.6 

9411 

6     5  14.06 

3.3933 

95  47  13.0 

3,837 

10 

7  59  30.56 

34461 

20  41  57.0 

0748 

6     7  37.67 

33938 

25  44  18.9 

xrni 

11 

8     1  51.97 

34440 

20  32    8.6 

9.ff74 

6  10     1.39 

3.3948 

25  41  15.8 

8.137 

19 

8    4  11.85 

3.8419 

20  29  19.3 

10.005 

6  19  95.00 

3.3917 

25  38    3.7 

8.3n 

13 

8    6  32.30 

3.8398 

90  19    8.3 

10135 

6  14  48.69 

3.3950 

25  34  42.6 

8.437 

14 

8    8  59.63 

34377 

20     1  56.5 

10.363 

6  17  19.40 

3.8958 

25  31  12.5 

8.577 

15 

8  11  19.89 

34356 

19  51  37.0 

10.390 

6  19  36.19 

3.8966 

25  97  33.4 

8.7*7 

16 

8  13  39.88 

34834 

19  41     9.9 

10.616 

6  91  59.86 

3J966 

25  93  45.3 

8377 

17 

8  15  59.89 

34313 

19  30  35.3 

10641 

6  94  93.61 

3J966 

95  19  48.9 

4JU7 

18 

8  18  19.63 

34390 

19  19  53.1 

10.765 

19 

6  96  47.35 

34996 

95  15  49.9 

4.177 

19 

8  90  39.31 

34368 

19    9    3.5 

103l» 

90 

6  99  11.08 

SJ966 

95  11  97.9 

4436 

90 

8  99  51.85 

34346 

18  58    6.5 

umo 

21 

6  31  34.81 

34908 

25    7    3.2 

4A15 

91 

8  95  11.26 

3.3334 

18  47    9.9 

11.133 

99 

6  33  58.59 

34960 

25    2  30.2 

4.0U 

99 

8  97  30.54 

34303 

18  35  60.5 

11.363 

93 

6  36  99.91 

34947 

24  57  48.2 

4.TJ3 

93 

8  99  49.69 

34180 

18  94  31.6 

n.:J73 

94 

0  38  45.88 

34918 

NJ84  52  57.3 

4MA 

94 

8  32    8.71 

34159 

N.18  13    5.6 

1I.498 

22 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECIIJNATION. 

Hoar. 

Right  ABoensloii. 

Diff. 
for  1  m. 

DIff. 
forlm. 

Hoar. 

Bight  AaoMMlon. 

DIB. 
for  1  m. 

BeoUnAtioB. 

Diff. 
flbrlm. 

TUESDAY  9. 

THUKSDAY   11. 

h.    m.    •. 

s. 

O        1         M 

If 

h.    m.    8. 

•. 

O       1        (1 

M 

0 

8  33    8.71 

2JI1M 

N.18  13    6.6 

11.498 

0 

10  21  11.03 

3JM20 

N.  7    6  30.7 

1A.772 

1 

8  34  27.60 

9.3188 

18     1  32.4 

11.611 

1 

10  23  25.52 

9.iU15 

6  50  42.8 

15.926  1 

2 

8  36  46.35 

2.S117 

17  49  52.1 

11.728 

2 

10  25  39.99 

%MiO 

6  34  51.6 

I5.STS 

3 

8  39    4.97 

a.ao94 

17  38    4.9 

11.844 

3 

10  27  54.44 

9.9406 

6  18  67.4 

15.929 

4 

8  41  23.47 

2.307* 

17  26  10.8 

11.959 

4 

10  30    8.87 

9.2408 

6    3    0.2 

15.978 

5 

8  43  41.84 

2.3060 

17  14    9.8 

12.072 

5 

10  32  23.29 

2.9401 

6  47    0.0 

16JQ25 

6 

8  46    0.07 

2.3039 

17    2    2.1 

12.184 

6 

10  34  37.70 

3.M01 

6  30  67,0 

iwni 

7 

8  48  18.18 

2j)ooe 

16  49  47.6 

12.295 

7 

10  36  52.11 

9.2103 

6  14  61.3 

1C.II5 

8 

8  50  36.16 

2.2987 

16  37  26.4 

12.405 

8 

10  39    6.52 

9.M08 

4  58  43.1 

16.  UB 

9 

8  52  54.02 

2.2966 

16  24  58.7 

12.514 

9 

10  41  20.94 

9.2104 

4  42  32.4 

16.198 

10 

8  55  11.75 

2.2915 

16  12  24.5 

12.628 

10 

10  43  35.36 

9.2100 

4  26  19.3 

16.388 

11 

8  57  29.35 

2.2924 

15  59  43.8 

12.731 

11 

10  45  49.79 

9.2408 

4  10    3.8 

16L2i8 

12 

8  59  46.83 

2.2908 

15  46  56.6 

12.338 

12 

10  48    4.24 

9.9410 

3  53  46.1 

UUI2 

13 

9    2    4.19 

2.2863 

15  34    3.1 

12.943 

13 

10  50  18.71 

9.2413 

3  37  26.4 

WMB 

14 

9    4  21.43 

2J6S3 

15  21     3.4 

18.M7 

14 

10  52  33.20 

9.9117 

3  21    4.7 

ie.378 

15 

9    6  38.54 

2.2813 

15    7  57.5 

13.190 

15 

10  54  47.71 

9.2422 

3    4  41.1 

16.408 

16 

9    8  55.54 

2.2824 

14  54  45.5 

13.251 

16 

10  67    2.26 

2.2128 

2  48  15.8 

16w4a6 

17 

9  11  12.43 

9.2805 

14  41  27.5 

13.351 

17 

10  59  16.85 

9.9436 

2  31  48.8 

16.468 

18 

9  13  29.21 

2.2786 

14  28    3.5 

18.449 

18 

11     1  31.48 

9.2442 

2  15  20.2 

16.488 

19 

9  15  45.87 

2.2768 

14  14  33.6 

13.546 

19 

11     3  46.16 

9.2490 

1  58  50.1 

1&511 

20 

9  18    2.42 

2.2790 

14    0  57.9 

18UU2 

20 

11     6    0.88 

9.2498 

1  42  18.8 

16.582 

21 

9  20  18.86 

2.2782 

13  47  16.5 

13.737 

21 

11     8  15.65 

9.2167 

1  25  46.3 

16.552 

22 

9  22  35.19 

9.2714 

13  33  29.4 

13.881 

22 

11  10  30.48 

9.2477 

1     9  12.6 

16.510 

23 

9  24  51.42 
WEDl 

2.2007 

N.13  19  36.8 
VY    10. 

13.924 

23 

U  12  45.37 
FB 

2.2467 

.IDAY 

N.  0  52  37.9 
12. 

16466 

0 

9  27    7.54 

2.2680 

N.13    5  38.6 

14.015 

0 

11  15    0.32 

9.2498 

N.  0  36    2.2 

16.600 

1 

9  29  23.57 

2.2663 

12  51  35.0 

14.105 

1 

11  17  15.34 

9.2510 

0  19  25.8 

16.6U  1 

2 

9  31  39.50 

2.2647 

12  37  26.1 

14.198 

2 

11  19  30.43 

2.2522 

N.  0    2  48.7 

16.623  ' 

3 

9  33  55.34 

2.2631 

12  23  12.0 

14.280 

3 

11  21  45.60 

9.2985 

S.  0  13  49.0 

16J832 

4 

9  36  11.09 

^2616 

12    8  52.6 

14.865 

4 

11  24    0.86 

3.2519 

0  30  27.1 

16.680 

5 

9  38  26.74 

2.2602 

11  54  28.1 

14.449 

6 

11  26  16.19 

2.2561 

0  47    5.5 

16.644 

6 

9  40  42.31 

2.2568 

11  39  58.7 

14.532 

6 

11  28  31.62 

2.9579 

1     3  44.1 

16J647 

7 

9  42  57.80 

9.2574 

11  25  24.4 

14.614 

7 

11  30  47.14 

2.2895 

1  20  22.8 

16^7 

8 

9  45  13.20 

^2861 

11  10  45.2 

14.604 

8 

11  33    2.75 

2.2012 

1  37     1.6 

16JH5 

9 

9  47  28.52 

2.3548 

10  56     1.2 

14.772 

9 

11  35  18.47 

3.9099 

1  63  40.3 

16i»«2  j 

10 

9  49  43.77 

2J2S85 

10  41  12.5 

14.848 

io 

11  37  34.29 

9.2W7 

2  10  18.8 

16J637 

11 

9  51  58.95 

2.2523 

10  26  19.3 

ujaa 

11 

11  39  50.21 

2.9665 

2  26  56.9 

16.680 

12 

9  54  14.05 

2.2512 

10  11  21.6 

14J091 

12 

11  42    6.25 

9.2684 

2  43  34.3 

16.02] 

13 

9  56  29.09 

2.2601 

9  56  19.4 

15.070 

13 

11  44  22.41 

9.2708 

3    0  11.2 

16.610 

14 

9  58  44.07 

2.2490 

9  41  12.9 

15^142 

14 

11  46  38.69 

2.9793 

3  16  47.5 

16.5W 

15 

10    0  58.99 

2.2180 

9  26    2.3 

15J313 

15 

n  48  55.09 

9.2744 

3  33  23.0 

lflL9&2 

16 

10    3  13.84 

2.2470 

9  10  47.5 

15.292 

16 

11  51  11.62 

2ja768 

3  49  57.6 

16u565 

17 

10    5  28.64 

2.2461 

8  55  28.6 

15.349 

17 

11  53  28.29 

9J2789 

4    6  30.9 

16.547 

18 

10    7  43.39 

2.2453 

8  40    5.7 

15.414 

18 

11  55  45.10 

9.9812 

4  23    3.2 

1619(37 

19 

10    9  58.10 

2.2446 

8  24  39.0 

15.478 

19 

11  58    2.04 

9.3886 

4  39  34.1 

I6L904 

20 

10  12  12.76 

2.2440 

8    9    8.5 

15.540 

20 

12    0  19.13 

9.2861 

4  66    3.6 

16^479  1 

21 

10  14  27.38 

2.2435 

7  53  34.3 

15.600 

21 

12    2  36.36 

23886 

6  12  31.6 

16.452 

22 

10  16  41.97 

2.2430 

7  37  56.5 

15.659 

22 

12    4  53.75 

i.2912 

6  28  68.0 

MAa 

23 

10  18  56.52 

2.2425 

7  22  15.3 

15.716 

23 

12    7  11.30 

9.2938 

6  46  22.6 

16L3SB 

[24 

10  21  11.03 

2.2420 

N.  7    6  30.7 

15.772 

24 

12    9  29.00 

2.2965 

S.  6     1  46.2 

l&a61 
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GREENWICH  MEAN  TIME. 


THE  H001!rS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bi^t 


Diff. 
for  1  m. 


Dlff. 
fbrlm. 


Sour. 


Bight 


DlfL 
forlm. 


DeeUnaaon. 


Diff. 
iiorlm. 
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7 
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9 

10 

11 

19 
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14 
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17 

18 

19 

90 
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1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

19 

13 

14 

15 

16 

17 

18 

10 

90 

91 

99 

93 

94 


SATURDAY   18. 

h.    m.    B.  8.  Oil 

19    9  99.00  9.»6ft  s.  6     1  45.9 

19  11  46.87  3M9  6  18    5.8 

19  14    4.90  SMO  6  34  94.3 

19  16  93.10  9.ao48  e  50  40.6 

19  18  41.47  "on  7    6  54.5 

19  91    0.02  3^107  7  93    5.9 

19  93  18.75  3.9187  7  39  14.6 

19  95  37.66  3.si«7  7  55  90.5 

19  97  56.76  9.8106  8  11  93.6 

19  30  16.05  33S80  8  97  93.7 

12  39  35.54  3.S90  8  43  90.7 

19  34  55.29  ftM»  8  59  14.5 

19  37  15.09  3.33»  0  15    5.0 

12  39  35.16  3.8MS  9  30  51.0 

12  41  55.45  3.3307  9  46  35.9 

19  44  15.94  3.3433  10    2  14.8 

12  46  36.63  341407  10  17  50.5 

12  48  57.54  8.S6OB  10  33  92.3 

19  51  18.66  3.3589  10  48  50.0 

12  53  40.00  2^7A  11     4  13.5 

19  56     1.55  3.3613  11  19  32.7 

12  58  23.33  3.3649  11  34  47.5 

13  0  45.33  3JI866  11  49  57.7 
13    3    7.56  3.3733  S.19    5    3.1 


SUNDAY  14. 


13 
13 
13 
13 
13 
13 
13 
•13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 


5  30.01 
7  59.69 
10  15.60 
19  38.75 
15  9.14 
17  25.76 
19  49.61 
22  13.69 
24  38.01 
27  9.58 
29  27.39 
31.59.43 
34  17.71 
36  43.24 
39  9.01 
41  35.02 
44  1.28 
46  27.78 
48  54.52 
51  21.50 
53  48.72 
56  16.18 
58  43.88 
1  11.82 
3  39.99 


3.3700 
3.3706 
3.3836 
3.3876 
3.3914 
3J063 
3.380S 
3.4083 
3.4018 
3.4113 
3wiI63 
3.4193 
3A38S 
3.4374 
3.4815 
3.4856 
3.4307 
3.4437 
3.4«n 
3.4517 
3.4067 
3.4597 


3.4675 
3.4714 


S 


12  20  3.8 
12  34  59.6 

12  49  50.3 

13  4  35.8 
13  19  10.0 
13  33  50.9 

13  48  20.2 

14  2  43.9 
14  17  9.0 
14  31  14.2 
14  45  20.4 

14  59  20.4 

15  13  14.2 
15  27  1.8 
15  40  43.0 

15  54  17.6 

16  7  45.5 
16  21  6.7 
16  34  21.0 

16  47  28.4 

17  0  28.7 
17  13  91.8 
17  26  7.6 
17  38  46.1 
17  51  17.1 


16.361 
16.837 
16.391 
16.353 
16.311 
16.166 
16.138 
16.076 
164»7 
15w976 
15.939 
15.86B 
15.811 
15.762 
15.691 
15.638 


15.486 
15.437 
15.856 
15.383 
15.306 
15.131 


14.971 
14.887 
143» 
14.715 
UJSX 
14.535 
14.443 
14.347 
14.350 
14.151 
14UM0 
13.948 
13.644 
13.738 
18.630 
13U»1 
13.410 
13.397 
18.163 
18U)65 
13.946 
13.825 
13.703 
13.578 
13453 


MONDAY  15. 


h. 
14 
14 
14 


14  11 
14  13 
14  16 
14  18 
14  91 
14  23 
14  26 
14  28 
14  31 
14  33 
14  36 
14  38 
14  41 
14  43 
14  46 
14  48 
14  51 
14  53 
14  56 

14  58 

15  1 


15  4 
15  6 
15  9 
15  11 
15  14 
15  16 
15  19 
15  21 
15  24 
15  27 
15  29 
15  32 
15  34 
15  37 
15  39 
15  42 
15  45 
15  47 
15  50 
15  52 
15  55 

15  58 

16  0 
16  3 
16  5 


s. 

••       1 

39.99 

3.4714 

8.40 

3.4758 

37.04 

3.4793 

5.91 

3.4830 

35.01 

3.4868 

4.34 

3.4906 

33.90 

3.4M4 

3.68 

94983 

33.68 

94019 

3.00 

34066 

34.34 

340» 

4.99 

34137 

35.85 

34162 

6.92 

34196 

38.19 

34239 

9.66 

34393 

41.33 

34295 

13.19 

3.5337 

45.24 

3.5356 

17.47 

3.5388 

49.88 

3.5417 

22.47 

3.5445 

55.22 

3.54T8 

28.14 

34500 

O    f    II 

S.17  51  17.1 
18  3  40.5 
18  15  56.3 
18  28  4.2 
16  40  4.2 

18  51  56.2 

19  3  40.2 
19  15  16.0 
19  26  43.6 
19  38  2.8 

19  49  13.6 

90  0  15.9 

20  11  9.6 
20  21  54.5 
20  32  30.6 
20  42  57.9 

20  53  16.3 

21  3  25.7 
21  13  26.0 
21  23  17.1 
21  32  59.0 

91  42  31.6 
21  51  54.9 

S.22  1  8.7 


TUESDAY  16. 


1.23 
34.47 

7.87 
41.41 
15.08 
48.89 
22.83 
56.89 
31.06 

5.35 
39.74 
14.22 
48.80 
23.47 
58^22 
33.03 

7.91 
42.84 
17.82 
52.85 
27.91 

3.00 
38.11 
13.23 
48.35 


13.453 
13.336 
13.196 
13.068 
11.936 
11.803 
11.666 
11436 
11489 
11.349 
11.106 
10.966 
10.823 
10476 
10.539 
10481 


ia083 
9.981 
9.778 
9.ftU 
9.468 
9410 
9.151 


34637 

S.29  10  13.0 

8.991 

34553 

22  19    7.7 

8.831 

34576 

22  27  62.8 

8470 

34603 

22  36  28.2 

8.508 

34635 

22  44  53.8 

8445 

34647 

22  53     9.7 

8.181 

3.5668 

23     1  15.7 

sjnie 

34687 

23    9  11.7 

7.851 

3.5705 

23  16  57.8 

7485 

34733 

23  24  33.9 

7418 

34740 

23  32    0.0 

7450 

34756 

23  39  16.0 

7.182 

34771 

23  46  21.8 

7.013 

34765 

23  53  17.5 

6343 

34797 

24    0    3.0 

6472 

3.5606 

24    6  38.2 

6.501 

3.5818 

24  13     3.2 

6429 

34827 

24  19  17.9 

6.157 

34635 

94  25  22.2 

6.985 

3.5843 

24  31  16.1 

6412 

34847 

24  36  59.6 

6439 

34851 

94  42  32.8 

5466 

^,j^iy{| 

24  47  55.6 

5.392 

34853 

24  53    7.9 

5.118 

34853 

S.24  58    9.7 

4.1M3 
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Hour. 

Bight  iMHukm. 

DHL 
forlm. 

DUEL 
Ibrlm. 

Qoor. 

DHL 
telm. 

DnttMtkm. 

1 
flbrlm. 

WEDNESDAY  17. 

FRIDAY 

19. 

1 

h.    m.    s. 

8. 

O         1         H 

It 

h.    m.    B. 

8. 

O        1        If 

M           1 

0 

16     5  48.35 

3.0698 

S.24  58    9.7 

4.948 

0 

18    7  30.77 

9.4406 

8.25  38  19.2 

*M9 

1 

16     8  23.47 

3.9893 

25    3     1.0 

4.768 

1 

18    9  57.03 

2.4890 

25  35  ll.« 

1.196 

3 

16  10  58.59 

3.9691 

25    7  41.9 

4J»8 

2 

18  12  22.95 

2jan 

25  31  55.6 

9MI  ' 

1 

3 

16  13  33.70 

3.9647 

25  12  12.3 

4.418 

3 

18  14  48.54 

314389 

25  28  30.6 

8.«7' 

4 

16  16    8.77 

3.9813 

25  16  32.2 

4.343 

4 

18  17  13.78 

34177 

25  24  56.9 

s.tat  1 

5 

16  18  43.80 

8^689 

25  20  41.6 

4468 

5 

18  19  38.67 

^41 18 

25  21  14.6 

1.774 

6 

16  21  18.79 

3.9827 

25  24  40.5 

8.803 

6 

18  22    3.21 

34090 

25  17  23.7 

t»K 

7 

16  23  53.74 

3.9818 

25  28  28.9 

8.718 

7 

18  24  27.39 

94000 

25  13  24.4 

4457  1 

8 

16  26  28.63 

3.9806 

25  32    6.8 

8.548 

8 

18  26  51.21 

9.8940 

25    9  16.8 

4.197 

9 

16  29    3.46 

3.5797 

25  35  34.2 

8J69 

0 

18  29  14.67 

9.8679 

25    5    0.8 

4J15 

10 

16  31  38.21 

3J789 

25  38  51.1 

3.106 

10 

18  31  37.76 

9.8616 

25    0  36.5 

4Ali  . 

11 

16  34  12.88 

s.ffni 

25  41  57.6 

3U»1 

11 

18  34    0.48 

9.8796 

24  56    4.1 

4408 

12 

16  36  47.46 

3.9796 

25  44  53.6 

3.847 

12 

18  36  22.83 

9^608 

24  51  23.6 

4.TD 

13 

16  39  21.95 

3.9788 

25  47  39.1 

3.673 

13 

18  38  44.80 

34080 

84  46  35.0 

44T7 

U 

16  41  56.33 

3.5731 

25  50  14.1 

3.400 

14 

18  41     6.39 

94067 

24  41  38.5 

6410 

15 

16  44  30.60 

3.6702 

25  52  38.7 

3JB5 

15 

18  43  27.61 

94000 

24  36  34.1 

8.141 

16 

16  47    4.75 

3.90B1 

25  54  53.0 

3.153 

10 

13  45  48.44 

94489 

24  31  21.9 

1470 

17 

16  49  38.78 

3^1650 

25  56  56.9 

ijom 

17 

18  48    8.88 

94979 

24  26    2.0 

urn 

18 

16  52  12.67 

3.9686 

25  58  50.4 

1.806 

18 

18  50  28.04 

948M) 

24  20  34.4 

9439 

19 

16  54  46.41 

SJI611 

26    0  33.6 

1.084 

19 

18  52  48.01 

94949 

24  14  69.2 

6448 

20 

16  57  20.00 

3JS969 

26    2    6.5 

1.403 

20 

18  55    7.89 

94160 

24    9  16.6 

9.773 

21 

16  59  53.44 

3.9998 

26    3  29.0 

1.391 

21 

18  57  26.78 

94115 

24     3  263 

iMi 

22 

17    2  26.71 

3.9980 

26    4  41.3 

1.130 

22 

18  69  45.28 

94090 

23  57  29.1 

0417 

23 

17    4  59.81 
THU 

3.9801 

RSDA^ 

S.26    5  43.4 
jr    18. 

0.980 

23 

19    2    3.38 
SAT 

94964 

[JKDA 

8.33  51  24.4 
Y  20. 

6.18B 

0 

17    7  32.73 

3.5470 

S.26    6  35.4 

0.781 

0 

19    4  21.08 

94918 

8.33  45  12.4 

64S6 

1 

17  10    5.46 

3.51S8 

26    7  17.2 

0.613 

1 

19    6  38.39 

9.3053 

83  38  53.3 

un 

2 

17  12  37.99 

3.5409 

26    7  48.8 

0.444 

2 

19    8  55.30 

9.9789 

33  32  27.2 

«^ 

3 

17  15  10.32 

3.9871 

26    8  10.3 

0.376 

3 

19  11  11.81 

94718 

83  25  54.1 

8410 

4 

17  17  42.44 

3.9886 

26    8  21.8 

0.109 

4 

19  13  27.92 

9.9653 

83  19  14.1 

&7M 

5 
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0  25  48.38 

J.9140 

N.  7  58  33.1 

12.519 

24 

1  56  34.73 

1.9863 

N.17  13  29.7 

10.270 
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GREENWICH  MRA.N  TIME. 

THR  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AacaiBioiL 

Dili, 
forlm. 

DeeUoation. 

DIff. 
for  1  m. 

Hour. 

DIff. 
forlm. 

DeeUnatkm. 

Diff. 
for  1  m. 

MO 

NDAY 

29. 

WEDNESDAY  31. 

h.    m.    8. 

8. 

O       1       u 

II 

h.   m.    B. 

1. 

O       1       u 

f 

0 

1  56  34.73 

1.9S63 

N.17  13  89.7 

10.370 

0 

3  37  31.77 

3.3300 

N.23  48  48.7 

6318 

1 

1  58  34.05 

1.S009 

17  83  43.8 

laaoi 

1 

3  39  45.10 

SJZ346 

93  54  34.3 

6.702 

s 

3    0  33.65 

].9d56 

17  33  63.7 

10.131 

2 

3  41  58.71 

SJ2393 

84    0  13.9 

6.686 

3 

3    3  33.53 

%am 

17  43  59.4 

10.060 

3 

3  44  18.59 

3J337 

84    5  44.4 

6.466 

4 

3    4  33.69 

34W0O 

17  54    0.7 

9.987 

4 

3  46  86.73 

3»3381 

84  11     8.7 

64146 

5 

3    6  34.13 

3.0007 

18    3  57.7 

9.913 

6 

3  48  41.14 

3.3436 

84  16  25.9 

6.326 

6 

3    8  34.86 

34)146 

18  13  50.3 

9.889 

G 

3  50  55.81 

3.^168 

24  81  35.8 

6.104 

7 

3  10  35.87 

30)193 

18  23  38.4 

9.764 

7 

3  53  10.74 

3.3610 

84  86  38.4 

4.9B2 

8 

8  18  37.17 

34)941 

18  33  38.0 

9.666 

8 

3  55  85.93 

3.36S3 

84  31  33.6 

4.660 

9 

3  14  38.76 

34)380 

18  43    0.9 

9.611 

9 

3  57  41.37 

S.36M 

84  36  81.5 

4.786 

10 

8  16  40.64 

34)837 

18  58  35.8 

94»3 

10 

3  59  57.06 

3.3636 

84  41    3.0 

4.611 

U 

3  18  43.81 

34)896 

19    8    4.8 

9.454 

11 

4    8  13.00 

2.3676 

84  45  34.9 

4486 

13 

8  20  45.87 

19  11  39.6 

9.374 

18 

4    4  89.18 

2.a7n 

84  50    0.3 

4.860 

13 

2  32  48.03 

3.0484 

19  80  49.6 

9.393 

13 

4    6  45.60 

2.3767 

84  54  18.1 

4.-233 

U 

3  84  51.08 

34)633 

19  30    4.6 

9.311 

14 

4    9    8.36 

2.3796 

84  58  28.2 

4.106 

15 

8  86  54.43 

34)M2 

19  39  14.7 

9.138 

15 

4  11  19.15 

2J836 

25    2  30.7 

8.976 

16 

8  38  58.07 

5)4)633 

19  48  19.9 

94)44 

16 

4  13  36.88 

2.3878 

25    6  25.5 

ZMA 

17 

2  31    8.01 

34)682 

19  57  19.9 

8.9S9 

17 

4  15  53.63 

2.3910 

25  10  12.4 

8.716 

18 

2  33    6.85 

34)733 

80    6  14.7 

8.873 

18 

4  18  11.19 

2.3947 

25  13  51.4 

8.664 

19 

2  35  10.79 

34)783 

80  15    4.3 

&786 

19 

4  80  38.97 

3.9963 

25  17  22.6 

3463 

20 

2  37  15.63 

34)633 

80  23  48.7 

8.607 

80 

4  22  46.97 

34)0]9 

25  20  46.0 

3.320  , 

91 

2  39  20.77 

34)683 

30  33  87.8 

8.607 

81 

4  25    5.19 

2J064 

25  24     1.4 

3.168 

39 

8  41  26.20 

34)083 

20  41     1.5 

8.616 

83 

4  27  23.61 

3JQ66 

25  27    8.8 

84)66 

33 

2  43  31.93 

34)063 

N.80  49  29.7 

8.436 

83 

4  39  42.24 

33ai 

N.25  30    8.1 

3.933  1 

TUI 

liSDA^ 

r  30. 

THURSDAY 

f,  NOVEMBER   1. 

0 
1 

2  45  37.97 
8  47  44.31 

3.1083 
3.1063 

N.80  67  68.4 
81     6    9.6 

8J83 

0 

1       4  32     1.06 

1      3JB168 

IN.25  33  69.4 

3.788 

8.340 

3 

2  49  50.94 

3.1183 

31  14  31.8 

8.146 

3 

2  51  57.88 

3.1183 

81  83  87.0 

84)61 

4 

2  54    5.13 

3.1383 

31  30  87.0 

7.9M 

5 

3  56  12.66 

3.1381 

81  38  31.3 

7.856 

6 

8  58  80.49 

3.1880 

81  46    9.7 

7.767 

PHASES 

OF  T] 

HE   MOON. 

7 

3    0  88.68 

3.1380 

81  53  52.1 

7.657 

s 

3    8  37.06 
3    4  45.79 

3.1480 

22     1  28.6 
33    8  59.0 

74166 

0 

3.1460 

1Mb 

• 

1 

10 

3    6  54.81 

3.1639 

38  16  33.3 

7.363 

Day.    h.     m. 

' 

11 

3    9    4.13 

3.1678 

33  33  41.4 

7.3S0 

(C  Last  Qua 

rter, . 

7     11     4. 

8            1 

13 

3  11  13.75 

3.1027 

88  30  53.3 

7.146 

#  New  Mo< 

)n,     . 

.14       3  37 

6 

13 

3  13  83.67 

3.1676 

83  37  58.9 

74M1 

3)  First  Qua 

LTter, 

.     31       8  10. 

6 

14 

3  15  33.88 

3.1735 

83  44  58.1 

64»6 

O  Full  Moo 

n,     . 

.     89      6  49. 

9 

15 
16 

3  17  44.38 
3  19  55.17 

3.1774 
3.1823 

88  51  50.9 
83  58  37.3 

6.828 
6.730 

17 

3  33    6.35 

3.187D 

83    6  17.8 

6.610 

.  .  r/-  '7. 

' 

18 

3  84  17.68 

3.1916 

33  11  60.5 

6.489 

a  Perigee, 

, 

3 

19 

3  26  89.87 

3.1966 

83  18  17.3 

6J89 

a  Apogee, 

,     . 

.     .     86     19. 

3 

30 

3  88  41.81 

3.2013 

83  34  37.1 

6Jn6 

31 

3  30  53.43 

3.3060 

83  30  50.8 

6.163 

33 

3  33     5.93 

3.3W7 

83  36  56.6 

64)19 

- 

33 

3  35  18.71 

3.3164 

83  48  66.1 

6.004 

34 

3  37  31.77 

3.3300 

NJ33  48  48.7 

6318 
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LUNAB  DISTANCES. 

•} 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

TTTh. 

of 

VPl. 

of 

IXh. 

of 

PoelUon. 

DUL 

Biff. 

JASL 

DUL 

0         «        Ji 

Oil! 

O        1        II 

O        1        It 

1 

Mars 

W. 

83  44  34 

8310 

86  10  31 

8306 

86  36  31 

3904 

88    3  36 

8199 

a  Aquiks 

W. 

82  39  11 

zm 

83  67  18 

3619 

86  16  32 

8611 

86  33  64 

8006 

Fomalhaut 

W. 

67  30  46 

SfiSl 

68  49  40 

3561 

60    8  67 

3541 

61  38  36 

3^3 

Aldebaran 

E. 

44  60  27 

S16] 

43  23  19 

3154 

41  66  15 

3158 

40  29  16 

8168 

PoUux 

E. 

86  33  37 

SOU 

86    4  18 

8048 

83  36     5 

8045 

82    5  48 

8041 

3 

Man 

W. 

95  14  18 

sm 

96  40  66 

8173 

98    7  38 

8106 

99  34  38 

3100 

Fomalhaat 

W. 

68  11  41 

9443 

69  33  10 

3438 

70  54  65 

8415 

72  16  56 

8403 

aPegasi 

W. 

45  48  19 

8806 

47  12  24 

3386 

48  36  62 

8966 

50     1  43 

a947 

Pollux 

E. 

74  38    3 

8019 

73    8  14 

3014 

71  38  18 

3008 

70    8  15 

3004 

Jupiter 

E. 

103  34  30 

8000 

102    6  41 

8006 

100  36  37 

8051 

99    7  27 

3046 

Venus 

E. 

107  11  64 

8870 

106  49     3 

8865 

104  26    6 

3360 

103    3    3 

8854 

3 

Mars 

W. 

106  60  92 

8199 

108  17  66 

8198 

109  45  38 

8116 

111  13  28 

8100 

Fomalhaut 

W. 

79  10  22 

8345 

80  33  42 

8384 

81  67  14 

3334 

83  20  68 

3314 

a  Pegasi 

W. 

67  10  66 

8169 

58  37  42 

8155 

60    4  45 

3149 

61  32    4 

812S 

Pollux 

E. 

62  36  26 

99T6 

61     5  43 

3969 

59  34  62 

9965 

58     3  55 

9957 

Jupiter 

E. 

91  39  41 

8013 

90    9  43 

3005 

88  39  36 

9907 

87    9  20 

9980 

Venus 

E. 

96    6     3 

8331 

94  42  16 

3818 

93  18  20 

3306 

91  64  16 

3Q0D  , 

Saturn 

E. 

106     5  46 

9906 

104  36  30 

3991 

103     6    6 

9964 

101  34  33 

9976 

4 

*  Fomalhaut 

W. 

90  22  24 

8309 

91  47  12 

8961 

93  12    9 

3363 

94  37  16 

8940 

aPe^asi 
a  Anetis 

W. 

68  62  40 

8064 

70  21  34 

8053 

71  60  43 

3089 

73  20    7 

1097 

W. 

26  22    0 

3969 

26  62  62 

3960 

28  24    7 

3934 

29  56  43 

9919 

Pollux 

E. 

50  26  59 

9934 

48  66  U 

3916 

47  23  13 

9909 

46  51     6 

9908 

Jupiter 

E. 

79  36  31 

9948 

78    4  13 

3909 

70  32  44 

9980 

75     1     3 

9890 

Venus 

E. 

84  61  36 

8366 

83  26  32 

3347 

82     1  18 

3387 

80  35  63 

8338 

Regulus 

E. 

87  12  60 

9888 

85  40  16 

3880 

84     7  31 

9871 

82  34  35 

9861 

Saturn 

E. 

93  69  17 

9984 

92  27  41 

3936 

90  65  65 

9916 

89  23  67 

9806 

6 

aPegaai 

W. 

80  60  56 

9965 

82  21  52 

S954 

83  53     3 

9911 

85  84  30 

9999 

a  Anetis 

W. 

37  38  28 

9846 

39  11  56 

3883 

40  45  42 

3819 

43  19  45 

9804 

Pollux 

E. 

38    8  24 

9873 

36  36  29 

3886 

35    2  27 

3860 

33  39  17 

9856 

Jupiter 

E. 

67  19  28 

9866 

65  46  28 

3897 

64  13  14 

9846 

63  30  46 

9885 

Venus 

E. 

73  26  46 

8174 

71  69    6 

3163 

70  32  11 

8160 

69    5    3 

8188 

Begulus 

E. 

74  46  43 

9810 

73  12  28 

3709 

71  37  69 

9788 

70    3  15 

97T5 

Saturn 

E. 

81  40  56 

3855 

80    7  38 

3844 

78  34    7 

9833 

77    033 

9881 

Sun 

E. 

119  16  47 

8179 

117  60  13 

8168 

110  23  26 

8164 

114  56  31 

8149 

6 

a  Arietifl 

W. 

50  14  35 

3735 

61  50  29 

3730 

63  26  42 

9706 

55    3  14 

9001 

Jupiter 

E. 

64  48  31 

9779 

53  13  26 

3760 

51  38    4 

9746 

50    3  35 

9783 

Venus 

E. 

61  46  30 

3073 

60  16  47 

8000 

58  47  48 

80U 

57  18  30 

3000 

Regulus 

E. 

62    5  43 

3715 

60  29  23 

3703 

58  63  46 

9689 

57  15  61 

9616 

Saturn 

E. 

69    7  43 

3760 

67  32  22 

3747 

65  56  44 

9734 

64  30  49 

9790 

Suw 

E. 

107  37    2 

8073 

106     8  19 

8060 

104  39  19 

8048 

103  10    0 

8099 

j 

7 

a  Arietis 

W. 

63  10  64 

9615 

64  49  28 

3601 

66  38  23 

9585 

68    7  38 

9508 

Aldebaran 

W. 

31  43  36 

9805 

33  17  58 

9773 

34  63     1 

9749 

36  38  45 

9117 

Jupiter 

E. 

41  69  33 

3663 

40  22    2 

9613 

38  44  10 

9683 

37    5  58 

9818 

Regulus 

E, 

49    6  43 

9606 

47  27  56 

3691 

45  48  49 

3577 

44    0  33 

3589 

Venus 

E. 

49  47  33 

9955 

48  16  24 

9940 

46  44  66 

9934 

45  13    8 

9808 

Saturn 

E. 

66  16  40 

9651 

64  38  64 

9636 

63     0  48 

9631 

61  33  33 

9087 

Sun 

E. 

95  38  41 

9960 

94     7  26 

3985 

93  35  61 

9918 

91     3  55 

9881 

8 

a  Arietis 

W. 

76  29  31 

3187 

78  11     2 

9471 

79  53  66 

9455 

81  35  13 

9488 
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LUKAK  DISTAKOE& 

^1 

8teT>8KMII« 

P.I.. 

P.  L. 

P.Ii. 

P.L. 

taA 

Midnight. 

of 

XVb. 

of 

xvran. 

of 

XXIh. 

of 

Poritioii. 

Bid 

DUt 

Diff. 
8188 

DUL 

1 

Mm 

W. 

O           1         M 

89  28  46 

81M 

0         1         H 

90  55    2 

8191 

O        1        II 

92  21  22 

O        1        u 

93  47  46 

8181 

a  Aqiiil» 

W. 

87  63  22 

8600 

89  10  56 

8696 

90  29  36 

8601 

91  48  20 

3668 

Fomalhaot 

w. 

62  48  36 

SfiOft 

64    8  55 

8486 

65  29  33 

3471 

66  50  29 

8467 

Aldeboran 

E. 

39    2  23 

SISB 

37  35  35 

8176 

36    8  56 

3183 

34  42  26 

3191 

FoUux 

E. 

80  36  26 

8016 

79    6  58 

8083 

77  37  25 

3098 

76     7  47 

8033 

9 

Mars 

W. 

101     1  25 

81M 

102  28  28 

8149 

103  55  38 

3140 

105  22  56 

3136 

F<xnalliaut 

W. 

73  39    9 

8889 

75     1  38 

8878 

76  24  20 

3300 

77  47  15 

8366 

aPegasi 

W. 

51  26  56 

8983 

52  52  27 

8316 

54  18  18 

3190 

56  44  28 

3184 

FoUux 

E. 

68  38    7 

3888 

67    7  52 

9988 

65  37  30 

3988 

64    7    2 

3061 

Japiter 

E. 

97  38  10 

8088 

96    8  44 

8063 

94  39  11 

3036 

93     9  30 

3019 

Venus 

£. 

101  39  54 

8811 

100  16  37 

8841 

98  53  13 

8834 

97  29  42 

8838 

3 

Man 

W. 

112  41  27 

8161 

114     9  36 

8008 

115  37  54 

3086 

117    6  21 

8078 

Fomalhant 

W. 

84  44  53 

8804 

86    9    0 

3396 

87  33  17 

3386 

88  67  .45 

8370 

aFegasi 

W. 

62  59  40 

8115 

64  27  31 

8101 

65  66  39 

3080 

67  24     2 

3077 

FoDux 

E. 

56  32  48 

3881 

55     1  34 

3944 

53  30  11 

3987 

51  68  39 

3981 

Jupiter 

E. 

85  38  54 

3003 

84     8  19 

3974 

82  37  34 

3905 

81     6  38 

3967 

Venus 

E. 

90  30    3 

8391 

89    5  41 

8383 

87  41     9 

8374 

86  16  27 

ffi06 

Saturn 

E. 

100    3  50 

3908 

98  32  57 

3900 

97     1  54 

3963 

95  30  41 

3943 

4 

Fomalliant 

W. 

96    2  31 

8388 

97  27  55 

8381 

98  53  28 

3334 

100  19    9 

3317 

oFegasi 
a  Anetis 

W. 

74  49  46 

8018 

76  19  40 

8003 

77  49  50 

9689 

79  20  16 

3978 

W. 

31  27  38 

3908 

32  59  53 

3886 

34  32  27 

3976 

36    5  18 

3860 

Follux 

E. 

44  18  51 

3906 

42  46  27 

3869 

41  13  54 

3883 

39  41  12 

3877 

Jupiter 

E. 

73  29  10 

3910 

71  67    4 

3900 

70  24  45 

3891 

68  62  14 

3879 

Venus 

E. 

79  10  17 

8317 

77  44  28 

8907 

76  18  27 

3196 

74  52  13 

8184 

Begulus 

E. 

81     1  26 

3683 

79  28     6 

3643 

77  54  31 

9831 

76  20  44 

3831 

Saturn 

E. 

87  51  46 

3806 

86  19  23 

3867 

84  46  46 

3877 

83  13  58 

3860 

5 

aFe^ 

W. 

86  56  12 

3916 

88  28  10 

3904 

90    0  24 

3991 

91  32  54 

3879 

a  Anetis 

W. 

43  54     7 

3791 

46  28  47 

9777 

47    3  45 

3703 

48  39     1 

9760 

Fdlnx 

E. 

31  56     1 

3880 

30  22  38 

9846 

28  49    9 

3840 

27  15  33 

3836 

Jupiter 

E. 

61     6    3 

3033 

59  32    4 

9811 

57  57  50 

3708 

56  23  19 

9786 

Venus 

E. 

67  37  39 

8136 

66  10    0 

8113 

64  42    6 

8100 

63  13  56 

8067 

Begulus 

E. 

68  28  16 

3760 

66  53    8 

9768 

65  17  32 

9741 

63  41  46 

9ra8 

Saturn 

E. 

75  26  22 

3809 

73  53    6 

9708 

72  17  35 

9786 

70  42  47 

9773 

Sun 

E. 

113  29    2 

8138 

113     1  26 

8116 

110  33  35 

8101 

109     5  27 

8067 

6 

a  Anetis 

W. 

56  40    6 

3670 

58  17  18 

3001 

59  54  50 

3046 

61  32  42 

9633 

Jupiter 

E. 

48  26  28 

3718 

46  50  12 

vrm 

45  13  38 

3000 

43  36  46 

3076 

Venus 

E. 

55  48  56 

8010 

54  19    3 

8001 

52  48  52 

3966 

61  18  22 

3971 

Begulus 

E. 

55  38  39 

3008 

54     1     9 

364S 

52  23  19 

3634 

60  45  10 

3031 

Saturn 

E. 

62  44  36 

9700 

61     8    4 

9088 

59  31  15 

3079 

57  54    7 

3066 

SUK 

E. 

101  40  23 

80U 

100  10  27 

3997 

98  40  11 

3061 

97    9  35 

9967 

7 

a  Arietis 

W. 

69  47  16 

3SflB 

71  27  17 

3687 

73    7  39 

3630 

74  48  24 

3604 

Aldebamn 

W. 

38    5    8 

9086 

39  42    7 

3000 

41  19  41 

3035 

42  57  49 

3011 

Jupiter 

E. 

35  27  28 

3008 

33  48  37 

3668 

32    9  26 

3678 

30  29  54 

3669 

ReguhM 

E. 

42  20  35 

9648 

40  49  27 

3683 

39    8  58 

9617 

37  28    9 

3803 

Venus 

E. 

43  41     0 

3808 

42     8  31 

3870 

40  36  42 

3800 

39    2  32 

3844 

Saturn 

E. 

49  43  37 

3603 

48    4  31 

3678 

46  25    6 

3603 

44  46  20 

3649 

Suif 

E. 

89  31  38 

3684 

87  58  59 

3006 

86  25  59 

3661 

84  62  37 

3834 

8 

a  Arietis 

W. 

83  17  52 

am 

85    0  55 

3406 

86  44  22 

3889 

88  88  13 

3373 

23 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

8 

Star's  Name 

and 

PosiUon. 

Noon. 

P.L. 

of 

Diff. 

lllfc. 

P.L. 

of 
Dilt 

\Jh. 

P.L. 

of 

Dlff. 

IXb. 

P  L.  , 

Aldebaran 

Regulus 

Venus 

Saturn 

Sun 

W. 
E. 
E. 
E. 
E. 

O         /          N 

44  36  29 
35  46  59 
37  29     1 
43     5  15 
83  18  53 

3568 
3480 
9B37 
3635 
3817 

o      1       n 
46  15  41 

34  5  29 

35  55    8 
41  24  50 
81  44  47 

3666 
9478 
361! 
3690 
3799 

O        t         If 

47  55  24 
32  23  38 
34  20  55 
39  44    4 
80  10  18 

3643 
9450 
gff96 
9606 
9783 

O          1          H 

49  35  38 
30  41  27 
32  46  21 
38    2  58 
78  35  26 

3629 
2446 
2779 
2403 
2766 

9 

a  Arietis 
Aldebaran 
Saturn 
Sun 

W. 
W. 
E. 
E. 

90  12  27 
58    4     7 
29  32  54 
70  35  24 

3867 
3490 
3431 
3678 

91  57    4 
59  47  13 
27  50     3 
68  58  15 

3841 
3401 
94S3 
3660 

93  48    5 
61  30  46 
26    6  59 
67  20  42 

3834 
3883 
9414 
9644 

95  27  30 
63  14  46 
24  23  44 
65  42  47 

2W8 
2864 
9410 
2628 

10 

a  Arietis 
Aldebaran 
PoUux 
Sun 

W. 
W. 
W. 
E. 

104  20  19 
72     1  16 
29  51     2 
57  27  36 

3381 
2278 
2307 
3647 

106     8    0 
73  47  48 
31  36  51 
55  47  28 

2217 
3303 
3283 
3683 

107  56    2 
75  34  44 
33  23  16 
54    7    0 

2203 
3346 
2261 
3618 

109  44  26 
77  22    4 
35  10  13 
52  26  12 

2188 
2331    1 
2319 
3604 

11 

Aldebaran 

PoUux 

Sun 

W. 
W. 
E. 

86  24     3 
44  12  11 
43  57  30 

3168 
3163 
9443 

88  13  26 
46     1  51 
42  14  55 

3161 
9188 
3433 

90    3    8 
47  51  52 
40  32    6 

2139 
9134 
2493 

91  53    7 
49  42  15 

38  49    3 

2128 
2111 
2416 

16 

Sun 

a  Aquilae 

Mars 

Fomalhaut 

W. 
E. 
E. 
E. 

26  49  38 
75    4  42 
78  25    3 
99  32  22 

3640 
3793 
S883 
3656 

28  29  55 
73  30    3 
76  39  51 
97  52  26 

2540 
9690 
9348 
3666 

30  10    0 
71  56     1 
74  55     1 
96  12  45 

2650 
2848 
2364 
3678 

31  49  51 
70  22  35 
73  10  37 
94  33  20 

2879    ! 

2381 

2503 

17 

Sun 

a  Aquilae 

Mars 

Fomalhaut 

W. 
E. 

E. 
E. 

40    4  41 
62  46  10 
64  34  45 
86  21  36 

9644 
80OT 
3478 
9680 

41  42  36 

61  17  20 

62  51  54 
84  44  29 

9669 
8111 
9499 
9099 

43  20    9 
59  49  24 
61  11  29 
83    7  48 

9678 
8160 
2611 
3730 

44  57  18 

58  22  26 

59  30  31 
81  31  35 

2806 
9909 
2S81 
2743 

18 

Sun 
Mars 

Fomalhaut 
a  Pegasi 

W. 
E. 
E. 
E. 

52  56  56 
51  12  40 
73  38  11 
94  11  43 

3701 
9633 
3866 
9603 

54  31  36 
49  34  29 
72    5    0 
92  32  39 

3810 
9658 

3804 
3613 

56     5  51 
47  56  46 
70  32  42 
90  54     1 

3830 
9676 
9933 
9631 

57  39  40 
46  19  32 
69    0  51 
89  15  48 

2840 
2606 
2961 

2651 

19 

Sun 
Antares 
Mars 

Fomalhaut 
a  Pegasi 

W. 

E. 
E. 
E. 

65  22  26 
23  56  56 
38  20  24 
61  31  13 
81  11  15 

3948 
3588 
3801 
8114 
3749 

66  53  44 
25  36     7 
36  45  58 
60    3  20 
70  35  40 

3966 

3607 
3838 
8160 
3708 

68  24  38 
27  14  52 
35  12    0 
68  36  11 
78    0  30 

9986 
9636 

9844 
8188 
9788 

69  55    8 
28  53  13 
33  38  29 
57    9  48 
76  25  47 

80O6 
2643 
2806 

S296 
2806 

20 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

77  21  47 
36  59    5 
50  10    4 
68  38  47 

8098 
2739 
8464 
3911 

78  49  59 
38  35     7 
48  48  49 
67    6  42 

8116 
3744 
8506 
3083 

80  17  50 
40  10  48 
47  28  32 
65  35    4 

3133 
9760 
8668 

9963 

81  45  19 
41  46    8 
46    -9  17 
64     3  52 

3149 

•033 

2013 

21 

Sun 
Antares 
a  Pegasi 
a  Anetis 

W. 
W. 

E. 
E. 

88  57  50 
49  37  46 
56  34  30 
98  18  16 

8381 
3860 
8083 
3966 

90  23  23 
51   11     9 
55    5  59 
96  45  14 

8346 
3868 
8106 
3880 

91  48  39 

52  44  15 

53  37  55 
95  12  29 

8969 
9876 
8127 
9803 

93  13  39 
54  17    4 
52  10  18 

93  40    0 

89r73 
2880 
81» 
2906 

22 

Sun 
Antares 
a  Pegasi 
a  Anetis 

W. 
W. 
E. 
E. 

100  14  45 
61  57  17 
44  59  39 

86     1  28 

8386 
3946 
8381 
3963 

101  38  15 
63  28  37 
43  35    5 

84  30  29 

3347 
3967 
8810 
3973 

103     1  32 
64  59  44 
42  11     5 
82  59  43 

8868 

9966 
3349 
9983 

104  24  37 
66  30  30 
40  47  42 
81  29    8 

3360 
99r70 

3374 

XVI. 
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179 


GREENWICH  MEAN 

TIME. 

LUNAE  DISTANCES. 

8 

Btir*sN«nie 
Position. 

Midnight. 

P.L. 

of 

wir. 

XVh. 

P.L. 

of 

Diff. 

xvnp*. 

P.L. 
of 

Diir. 

XXIh. 

P.L. 

of 

Diff. 

Aldebaran 

R^ulus 

Venus 

Saturn 

Sun 

W. 
E. 
E. 
E. 
E. 

O       1       u 

51  16  21 
28  58  56 
31  11  25 
36  21  34 
77    0  12 

9199 

a«3i 

3763 

9178 
3747 

O       1        u 

52  57  35 
27  16     6 
29  36    9 
34  39  50 
75  24  35 

9479 
9418 
3747 
3466 
9739 

O       1        « 

54  39  18 
25  32  57 
28    0  32 
32  57  48 
73  48  34 

3460 
3406 
3733 
M63 
3713 

O        1       u 

56  21  28 
23  49  30 
26  24  34 
31  15  29 
72  12  11 

3438 
3394 
3718 
3443 
9695 

1     ^ 

a  Arietis 
Aldebaran 
Saturn 
Sun 

w. 

E. 
E. 

97  13  18 
64  59  13 
22  40  23 
64    4  30 

3291 
984A 
9107 
9611 

98  59  30 
66  44     7 
20  57     0 
62  25  50 

9377 
3838 
3409 
3fi98 

100  46    4 
68  29  26 
19  13  38 
60  46  46 

3M3 
3311 
9414 
3679 

102  33     0 
70  15     9 
17  30  23 

59    7  22 

3346 
3396 
3433 
3663 

10 

a  Arietis 
Aldebaran 
Pollux 
Sun 

W. 
W. 
W. 
E. 

111  33  11 
79    9  46 
36  57  42 
50  45    4 

9176 
9316 
9-290 
9490 

113  22  16 
80  57  48 
38  45  39 
49     3  37 

3163 
9303 
9301 
3477 

115  11  41 
82  46  12 
40  34     5 
47  21  52 

3160 
3188 
3186 
3466 

117     1  24 

84  34  58 
42  22  55 
45  39  49 

3137 
3176 
3166 
3463 

11 

Aldebaran 

Pollux 

Sun 

W. 
W. 

E. 

93  43  23 
51  32  57 
37    5  49 

3118 
9096 
3407 

95  33  54 
53  23  59 
35  22  24 

3109 
3087 
3400 

97  24  39 
55  15  18 
33  38  49 

3100 
9076 
9396 

99  15  38 
57    6  55 
31  55    8 

3094 
3068 
3393 

16 

Sun 

a  AqnilsB 

Mars 

Fomalliaut 

W. 
E. 
E. 
E. 

33  29  28 
68  49  49 
71  26  35 
92  54  14 

306S 

9913 
9400 
9608 

35    8  45 
67  17  45 
69  43     0 
91  15  30 

9697 
9947 
3417 
3634 

36  47  44 
65  46  26 
67  59  49 
89  37    8 

9613 
8000 
3436 
3611 

38  26  23 
64  15  53 
66  17     4 
87  59     9 

3637 
3034 
34U 
3660 

17 

Sun 

a  AqtiilflB 

Mara 

Fomalhaut 

W. 

E. 
E. 
E. 

46  34    3 

56  56  28 

57  50     1 
79  55  52 

971* 
8i{63 
9M1 
3765 

48  10  23 

55  31  33 

56  10     0 
78  20  38 

3788 
3330 
3671 
9789 

49  46  19 
54     7  45 
54  30  25 
76  45  56 

9763 
3383 
3691 
3814 

51  21  50 

52  45    8 
52  51  18 
75  11  46 

3ni 

3446 
3613 
3841 

18 

Sun 
Mars 

Fomalbant 
aPegasi 

W. 
E. 
£. 

E. 

59  13    4 
44  42  47 
67  29  37 
87  38    2 

3960 
3716 
3983 
9609 

60  46     2 
43    6  29 
65  59    2 
86    0  41 

3869 
3738 
8018 
3689 

62  18  35 
41  30  39 
64  29     5 
84  23  46 

3909 

3769 
3046 
3708 

63  50  43 
39  55  17 
62  59  49 
82  47  17 

3938 
3781 
3078 
37-29 

19 

Sun 

Antares 

Mare 

Fomalhaut 

aPegaai 

W. 
W. 
E. 
E. 
E. 

71  25  14 
30  31  10 
32    5  26 
55  44  10 
74  51  30 

soils 

3660 
3898 

3829 

72  54  56 
32    8  44 
30  32  52 
54  19  22 

73  17  40 

3043 
3678 
3910 
3311 
3849 

74  24  15 
33  45  53 
29    0  46 
52  55  23 
71  44  16 

3060 
3696 
3933 
8367 
3869 

75  53  12 
35  22  40 
27  29     8 
51  32  17 
70  11  18 

3079 
3711 
3965 
3403 
3891 

20 

Sun 
Antares 
Fomalhaut 
aPegasi 

W. 
W. 
E. 
E. 

83  12  29 

43  21     7 

44  51     7 
62  33    6 

8167 
37W 
3687 
3996 

84  39  18 
44  55  45 
43  34    6 
61     2  47 

8183 
9807 
3766 
3016 

86     5  47 
46  30    4 
42  18  17 
59  32  54 

3196 
3831 
3830 
3039 

87  31  58 
48     4    4 
41     3  46 
68     3  29 

3314 
3836 
3910 
3060 

31 

Sun 
Antares 
aPe^ 
a  Anetis 

W. 
W. 
£. 
E. 

94  38  23 
55  49  37 
50  43  11 
92    7  47 

3386 
3901 
8176 
3917 

96     2  51 
57  21  54 
49  16  33 
90  35  50 

8399 
3913 
3300 
3939 

97  27     4 
68  63  67 
47  60  24 
89     4     8 

3313 
3936 
3236 
3941 

98  51     2 
60  25  44 
46  24  46 
87  32  41 

3335 
3936 
8-263 
3953 

82 

Sun 
Antares 
a  Pe^j 
a  Anetis 

W. 
W. 
E. 
E. 

105  47  29 
66     1  22 
39  24  56 
79  58  46 

8379 
9986 
8410 
9001 

107  10    9 
69  31  53 
38    2  51 
78  28  35 

3388 
3998 
3460 
3010 

108  32  39 
71     2  14 
36  41  28 
76  58  35 

3397 
3001 
3490 
3018 

109  54  69 
72  32  26 
35  20  63 
75  28  45 

3406 
3009 
3535 
3037 

180 
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XVIL 


GREENWICH    MEAN 

TIME. 

LUKAB  DISTANCEa 

"1 

Star's  Name 

P.L. 

P.L. 

P.t. 

F.L. 

and 

Noon. 

of 

inh. 

of 

Vlh. 

of 

rxi^ 

of     1 

Podtion. 

Dur. 

DIff. 

DIE 

Dift    , 

1 

O       (         ff 

o      r       M 

O       t         H 

O        1        ti 

33 

Sun 

W. 

111   17     9 

3416 

112  39    9 

8498 

114     1     0 

3490 

115  23  44 

8«T    ' 

Antares 

W. 

74     3  27 

son 

75  33  19 

8098 

77    3    8 

8099 

78  81  40 

8096 

a  Arietis 

E. 

73  59     6 

aob4 

73  39  35 

8041 

71     0  13 

8048 

69  31    0 

8064    1 

84 

Sun 

W. 

123    9  32 

8464 

123  30  36 

8470 

134  51  34 

8474 

126  12  87 

8478 

Antares 

w. 

85  57  69 

3069 

87  26  59 

8068 

88  55  54 

3066 

90  84  46 

lOOB    j 

Mars 

w. 

21  19  42 

8348 

22  42  58 

8844 

34    6  19 

8841 

25  89  43 

8838    • 

a  Arietis 

E. 

63    6  39 

8060 

60  38    5 

3086 

59    9  37 

3088 

57  41  13 

1091     i 

Aldebaran 

E. 

94  34  56 

8117 

93    7    7 

8119 

91  39  81 

8193 

90  11  39 

SJi6    i 

25 

Antares 

W. 

97  48  23 

80TT 

99  17     1 

8077 

100  45  39 

3078 

103  14  16 

WH 

a  Aquilne 

W. 

50    6  50 

41M 

51  15  58 

4119 

53  35  48 

4071 

53  36  18 

4084 

Mars 

W. 

33  27  22 

8880 

33  50  59 

8338 

35  14  38 

3836 

36  38  19 

3S9t 

a  Arietis 

E. 

50  20     9 

8106 

48  53    5 

8106 

47  84    4 

8109 

45  56     5 

8110 

Aldebaran 

E. 

82  53  49 

8184 

81  86  21 

8136 

79  58  55 

3137 

78  31  30 

SM7 

S6 

a  AquiltB 

W. 

59  37  13 

8881 

60  50  52 

8806 

63    4  67 

8883 

63  19  86 

S8U 

Mars 

W. 

43  37  16 

8814 

45     1  11 

8811 

46  35  10 

3808 

47  49  18 

8806 

a  Arietis 

E. 

38  36  35 

8117 

37    8  46 

8117 

35  40  57 

8119 

34  13  11 

8131 

Aldebaran 

E. 

71  14  26 

8186 

69  47    0 

8186 

68  19  34 

8186 

66  58    7 

3I3S 

PoUux 

E. 

113  18  14 

3Mn 

111  50    7 

8000 

110  31  56 

3096 

108  63  48 

8091 

37 

a  AquiltB 

W. 

69  37  11 

8710 

70  63  41 

8700 

73  10  88 

3886 

73  27  80 

8673 

Mars 

W. 

54  50  21 

8387 

56  14  48 

3388 

57  39  19 

3278 

69     3  56 

8374 

W. 

44  43     1 

8006 

45  55  15 

8860 

47    9  16 

3819 

48  23  59 

8778 

Aldebaran 

E. 

59  34  31 

8198 

58    6  55 

8197 

56  39  18 

3196 

55  11  40 

8136 

Pollux 

E. 

101  31  35 

8076 

100    2  56 

8078 

98  34  14 

3068 

97    5  85 

8066 

98 

a  AquilflB 

W. 

79  56  12 

8611 

81  14  34 

8003 

88  33    6 

3609 

83  51  49 

8984 

Mars 

W. 

66     8  26 

8948 

67  33  38 

3348 

68  58  56 

1987 

70  34  31 

301 

Fomalhaut 

W. 

54  47     1 

8680 

56    5  14 

3008 

57  83  56 

3600 

58  43     4 

3646 

Aldebaran 

E. 

47  53  12 

8191 

46  26  28 

8193 

44  57  46 

3198 

43  30    3 

8134 

Pollux 

E. 

89  40    2 

8010 

88  10  39 

8086 

86  41  10 

3081 

85  11  36 

808 

29 

Mars 

W. 

77  33  11 

8901 

78  59  19 

8196 

80  35  34 

3188 

81  51  58 

8183 

Fomalhaut 

w. 

65  34  39 

8448 

66  46     1 

3411 

68    7  43 

3416 

69  89  48 

3M0 

aPesasi 
Aldebaran 

w. 

43  58  53 

3318 

44  23  50 

338B 

45  47  15 

3366 

47  18    7 

3946 

E. 

36  13  12 

8143 

34  44  54 

8149 

33  17  44 

3169 

31  50  46 

8171 

Pollux 

E. 

77  42    0 

3907 

76  11  44 

3091 

74  41  30 

9986 

78  10  50 

99S1 

Jupiter 

E. 

110  45  48 

8033 

109  16     3 

8017 

107  46  11 

3010 

106  16  11 

8001 

30 

Mars 

W. 

89    5  53 

8148 

90  33    5 

8141 

93    0  35 

3183 

93  37  54 

813T 

Fomalhaut 

W. 

76  23  43 

8838 

77  47  16 

8833 

79  U     8 

3819 

80  35     0 

3800 

aPegasi 

W. 

54  23  10 

8166 

55  49  13 

8140 

57  16  34 

3136 

58  44  13 

8111 

Pollux 

E. 

65  36  38 

3990 

64    6  13 

3948 

68  33  61 

99S8 

61     8  20 

3083 

Jupiter 

E. 

98  44     3 

3909 

97  13  11 

3969 

95  43  11 

9966 

94  11     3 

3948 

Saturn 

E. 

HI  44     6 

3006 

110  13  11 

9998 

108  48    6 

9961 

107  10  58 

3944 

31 

Mars 

W. 

100  47  89 

8000 

103  15  51 

8083 

103  44  88 

3074 

105  13     3 

3067 

aPe^i 

W. 

66    6  32 

8047 

67  35  46 

8086 

69    6  14 

3036 

70  34  56 

3014 

a  Anetis 

W. 

33  31  53 

3970 

34    3  42 

3093 

85  33  65 

9984 

87    5  31 

3917 

PoUux 

E. 

53  22  56 

3904 

51  50  42 

3896 

50  18  80 

9803 

48  45  51 

3887 

Jupiter 

E. 

86  33     1 

3911 

85    0  56 

9908 

83  28  41 

9896 

81  66  17 

3888 

Regulus 

E. 

90    9  24 

380S 

88  36  24 

9861 

87    3  15 

9864 

85  89  57 

3346 

Saturn 

E. 

99  32  22 

390T. 

98    0  18 

3890 

96  37  58 

9801 

94  55  81 

3863 

XVIII. 
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GREENWICH    MEAN   TIME. 

• 

L1723^AK  DISTANCES. 

^1 

Bter'8  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Poritloa. 

Midniglit. 

of 
DUL 

XVh. 

of 
Diff. 

XVUlh. 

of 

sue 

XXIh. 

of 
IMff. 

33 

Sun 

W. 

0       1         It 

116  44  19 

844S 

O        /         ft 

118    5  47 

8449 

O        1         H 

119  37    8 

8464 

O       1        u 

120  48  23 

3460 

Antares 

W. 

80     1     8 

8041 

81  30  30 

8046 

82  59  46 

8060 

84  38  54 

8066 

a  Arietis 

£. 

68     1  54 

SOGO 

66  33  56 

8066 

65    4    3 

8071 

63  35  18 

3076 

34 

Sun 

W. 

127  33  16 

a4Bi 

128  54     1 

8484 

130  14  43 

3488 

131  35  21 

3491 

Antares 

W. 

91  53  34 

8071 

93  33  19 

8078 

94  51     3 

8074 

96  19  43 

3076 

Mars 

w: 

36  53  11 

VM 

88  16  41 

8886 

39  40  IS 

8883 

31     3  46 

3331 

a  Arietls 

E. 

56  13  53 

8096 

54  44  37 

8096 

53  16  35 

8101 

51  48  16 

3109 

Aldebaraa 

E, 

88  44    0 

81S8 

87  16  34 

8IS9 

65  48  50 

8189 

84  31  19 

3133 

35 

Antares 

w. 

103  43  53 

9m 

105  11  31 

8076 

106  40  10 

3076 

108    8  50 

8076 

a  Aquil® 

w. 

64  47  34 

8900 

55  59    5 

8966 

57  11  18 

3986 

58  34     1 

3908 

Mars 

w. 

38    3     1 

8808 

39  35  46 

8390 

40  49  34 

3319 

43  13  34 

3317 

a  Arietis 

E. 

44  38    8 

8113 

43    0  13 

8118 

41  33  19 

8114 

40    4  27 

3114 

Aldebaran 

E. 

77    4    6 

8187 

75  36  40 

8187 

74    9  16 

8187 

73  41  51 

8137 

36 

a  Aquike 

w. 

64  34  18 

8790 

65  49  31 

8769 

67    5    5 

8760 

68  31  59 

3733 

Mara 

w. 

49  13  17 

8901 

50  37  37 

S388 

53     1  41 

3394 

53  35  59 

8391 

a  Arietis 

E. 

33  45  37 

Bias 

31  17  45 

8136 

39  50    6 

8139 

38  33  31 

3138 

Aldebaraa 

E. 

65  34  38 

8188 

63  57    9 

8183 

63  39  38 

3130 

61     3     5 

3199 

Pollux 

E. 

107  35  35 

8001 

105  57    4 

8087 

104  38  38 

8084 

103    0     9 

3080 

87 

a  AqnilsB 

W. 

74  44  47 

SOW 

76    3  19 

8846 

77  80    4 

8634 

78  38    3 

3098 

Mars 

W. 

60  38  38 

8388 

61  53  37 

8385 

63  18  30 

3969 

64  43  20 

8968 

Fomalhaut 

W. 

49  39  34 

8743 

50  55  37 

8706 

53  13    6 

8677 

63  39  17 

3647 

Aldebaran 

E. 

53  44     1 

3134 

53  16  20 

3133 

50  48  38 

3139 

49  30  55 

3199 

Fdlux 

E. 

95  36  33 

8060 

94    7  33 

8066 

93  38  38 

8063 

91     9  19 

8046 

38 

a  Aquilas 

W. 

85  10  41 

8476 

86  39  42 

86OT 

87  48  53 

3660 

89    8  10 

3554 

Mars 

W. 

71  49  53 

8336 

73  15  32 

8330 

74  41   18 

8314 

76     7  11 

3908 

Fomalhaut 

W. 

60    3  37 

8834 

61  32  35 

8603 

63  43  56 

3481 

64     3  38 

3407 

Aldebaraa 

E. 

43    3  33 

8136 

40  34  43 

8139 

39    7    9 

3183 

37  39  38 

8186 

Pollox 

E. 

83  41  54 

8019 

83  13    5 

8014 

80  43  10 

8009 

79  13     9 

8008 

39 

Mars 

W. 

83  18  39 

8175 

84  45    8 

8166 

86  11  55 

3169 

87  38  50 

3155 

Fomalhaut 

W. 

70  51  58 

88S6 

73  14  31 

8873 

73  37  30 

3366 

75    0  34 

8846 

oPegaai 
Aldebaian 

W. 

48  37  33 

8336 

50    3    3 

8306 

51  39    4 

3188 

53  55  27 

8173 

E. 

30  34    3 

8186 

38  57  35 

8303 

37  31  38 

8336 

26     5  48 

8369 

Pollux 

E. 

71  40  13 

3074 

70    9  38 

3989 

68  38  35 

3963 

67    7  35 

3957 

Jupiter 

E. 

104  46     3 

3097 

103  15  45 

3989 

101  45  19 

9983 

100  14  45 

3976 

30 

Man 

W. 

94  55  31 

8119 

96  33  17 

8113 

97  51  13 

8105 

99  19  16 

8097 

Fomalliaut 

W. 

81  59  11 

8390 

83  33  34 

8389 

84  48    7 

39TO 

86  13  51 

3963 

a  Pegad 

W. 

60  13    9 

8098 

61  40  31 

8085 

63    8  49 

3073 

64  37  33 

3060 

Pollux 

E. 

59  30  42 

3937 

57  58  57 

3990 

56  37    4 

3914 

54  55    4 

9908 

Jupiter 

E. 

93  39  45 

3941 

91     8  18 

.  3084 

89  36  43 

3936 

88     4  56 

3919 

Saturn 

E. 

105  39  39 

3986 

104    7  56 

3039 

103  36  14 

9933 

101     4  33 

3914 

31 

Mars 

W. 

106  41  53 

8000 

108  10  53 

8069 

109  40     1 

8044 

111     9  19 

8035 

aPe^ 

W. 

73    4  51 

8008 

73  35    0 

3998 

75     5  33 

3983 

76  35  57 

3973 

a  Anetis 

W. 

28  37  28 

3903 

30    9  44 

3888 

31  42  18 

3876 

33  16    9 

3863 

Pollux 

E. 

47  13  15 

3881 

45  40  32 

3876 

44    7  43 

9873 

43  34  48 

3868 

Jupiter 

E. 

80  33  43 

3880 

78  50  69 

3873 

77  18    5 

3866 

76  45     1 

3857 

BmlQs 

K 

83  56  39 

3688 

63  83  51 

9881 

80  49     3 

3898 

79  15     5 

3816 

1  Satum 

E. 

93  33  41 

3876 

91   49  51        38681 

90  16  51 

3960 

88  43  41 

9859 
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I. 


AT  GREENWICH  APPARENT 

NOON. 

THE  SUN'S 

SidoMl 
Tim. 

1 

1 

1 

1 

1 
1 

of  Om 

Semi- 

dbuMta 

pMlng 

th. 

Time, 

lobe 
niltrmcud 

from 
Apparent 

Time. 

DULfcr! 
Iboo.' 

Jppamu 
Bight  AfeeiuUm 

IMff.lbr 
Ihour. 

Appareni 

Diff.  for 

IhODT. 

Semi, 
dluneter. 

Thur. 

Fri. 

Sat. 

1 
2 
3 

h.     m.     a. 

14  27  37.93 
14  31  33.86 
14  35  30.63 

8. 

9.814 
9.848 
9.883 

S.  14  36  23.1 

14  55  23.9 

15  14  10.1 

47.82 
47.22 
46.61 

1^ 

16 
16 

10.06 

10.30 
10.54 

CT.Ol 
67.12 
67.24 

16  16.21 
16  16.83 
16  18.62 

04M2 
0.008 
0.027  1 

Sun. 
Mon. 
Tues. 

4 
5 
6 

14  39  28.24 
14  43  26.70 
14  47  26.01 

9.918 
9.953 
9.989 

15  32  41.5 

15  50  57.7 

16  8  68.2 

45.98 
46.83 
44.67 

16 
16 
16 

10.78 
11.01 
11.24 

67.36 
67.48 
67.59 

16  17.56 
16  15.66 
16  12.92 

0.0S2 
HJtm 

o.un 

Wed. 
Thur. 
Fri. 

7 
8 
9 

14  51  26.16 
14  55  27.17 
14  59  29.04 

10.026 
lO.OGl 
10.097 

16  26  42.4 

16  44  10.0 

17  1  20.7 

48.99 
43.29 
42.67 

16  11.47 
16  11.70 
16  11.92 

67.71 
67.83 
67,95 

16    9.34 
16    4.90 
15  59.60 

0.167 
0.20* 
0.2S9 

Sat. 
Sun. 
Mon. 

10 
11 
12 

15    3  31.77 
15    7  35.37 
15  11  39.85 

10.182 
10.168 
10.204 

17  18  13.9 
17  34  49.5 
17  51     6.8 

41.84 
41.09 
40.82 

16 
16 
16 

12.14 
12.36 
12.58 

68.07 
68.19 
68.31 

15  53.43 
15  46.39 
15  38.49 

0.276 
0.S1I 
0J47 

Tues. 
Wed. 
Thur. 

13 
14 
15 

15  15  45.19 
15  19  51.37 
15  23  58.39 

10.289 
10.274 
10.809 

18     7     5.4 
18  22  44.8 
18  38     4.7 

89.53 
88.72 
87.90 

16 
16 
16 

12.80 
13.01 
13.22 

68.43 
68.55 
68.67 

15  29.74 
15  20.15 
15    9.71 

0J8S 
0.418 
0.463 

Fri. 
Sat. 
Sun. 

16 
17 
18 

15  28    6.25 
15  32  14.95 
15  36  24.47 

10.843 
10.877 
10.411 

18  53     4.9 

19  7  44.7 
19  22    3.9 

37.07 
36.22 
86.36 

16 
16 
16 

13.44 
13.65 
13.85 

68.79 
68.91 
69.03 

14  58.43 
14  46.32 
14  33.40 

0.487 
0.622 
0.666 

Mon. 
Tues. 
Wed. 

19 
20 
21 

15  40  34.79  10.444 
15  44  45.90l  10.477 
15  48  57.79  10.610 

19  36    2.1 

19  49  38.9 

20  2  54.1 

84.47 
33.57 
32.66 

16 
16 
16 

14.05 
14.24 
14.44 

69.14 
69.25 
69.36 

14  19.68 
14    5.17 
13  49.87 

0.66* 
0.621 
0464 

Thur. 

Fri. 

Sat. 

22 
23 
24 

15  53  10.46  10.542 

15  57  23.92!  10.674 

16  1   38.14:  10.606 

20  15  47.2 
20  28  17.8 
20  40  25.5 

81.73 
80.79 
29.83 

16 
16 
16 

14.63 
14.82 
15.00 

69.47 
69.58 
69.68 

13  33.79 
13  16.94 
12  59.34 

0496 
0.718 
0.780 

Sun. 
Mon. 
Tues. 

25 
26 
27 

16    5  53.10,  10.637 
16   10     8.80,  10.667 

16  14  25i21i  10.696 

1 

20  52  10.1 

21  3  31.4 
21  14  28.9 

28.85 
27.88 
26.88 

16 
16 
16 

15.18 
15.35 
15.52 

69.78 
69.88 
69.98 

12  40.99 
12  21.90 
12    2.09 

0.781 
0411 
0440 

Wed. 
Thur. 
Fri. 

28 
29 
30 

16  18  42.34'  10.726 
16  23    0.16  10.754 
16  27  18.65  10.782 

21  25    2.4 
21  35  11.4 
21  44  55.7 

25.87 
24.83 
23.82 

16 
16 
16 

15.68 
15.84 
15.99 

70.08 
70.18 
70.27 

11  41.58 
11  20.38 
10  58.50 

0469 
0498 
0426 

Sat. 

31 

16  31  37.81  10.809 

S.21  54  15.3 

22.78 

16 

16.14 

70.36 

10  35.95 

0.95S 

1 

N 

on. — Heui  Tim.  of  th.  aaaiidtanu 

tor  IwMliig  may  be  fc 

wmdbjv 

iiUne<ta«0i.l8  ftau  tb*  8id«Ml  Tim.. 
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AT  GREENWICH  MEAN 

NOON. 

THE  " 

SUN'S 

i 

1 

Xqnattoiiof 
TliiKS 
late 
add4dlo 
Jbam 
Timt. 

DMLftw 
Ihow. 

Sidm.1 
HUM. 

Appan»t 
Right  AMMirion. 

iMa:«>r 

Ihoor. 

JfpareiU 

Mftlbr 
Iboor. 

Thur. 

Pri. 

Sat 

1 
2 
8 

14  27  40.59 
14  31  36.53 
14  35  33.81 

t. 

9.814 
9.848 
9.888 

a.  14  3^  36.1 

14  55  36.6 

15  14  22.8 

47.82 
47.22 
46.61 

16  18.22 
16  18.83 
16  18.61 

0.042 
0.008 
0.027 

14  4^  58.81 
14  47  55.36 
14  51  51.92 

1  &m. 
Mon. 
Tues. 

4 
5 
6 

14  39  30.98 
14  43  29.39 
14  47  28.69 

9.918 
9.95S 
9.989 

15  32  54.0 

15  51  10.0 

16  9  10.3 

46.98 
45.88 
44.67 

16  17.54 
16  15.64 
16  12.89 

0.062 
0.097 
0.182 

14  55  48.47 

14  59  45.03 

15  8  41.58 

Wed. 
1  Thur. 
Pri. 

7 
8 
9 

14  51  28.84 
14  55  29.85 
14  59  31.72 

10.025 
10.0<I 
10.097 

16  26  6iJ8 

16  44  21.7 

17  1  32.1 

48.99 
48.29 
42.67 

16    9.30 
16    4.85 
15  59.63 

0.167 
0.203 
0.289 

15    7  38.14 
15  11  34.70 
15  15  31.25 

Sat 
!  Sun. 
Mon. 

10 
11 
12 

15    3  34.45 
15    7  38.05 
15  11  42.51 

10.1S2 
10.1<8 
10.204 

17  18  25.0 
17  35    0.3 
17  51  17.3 

41.84 
41.09 
40.82 

15  53.36 
15  46.32 
15  38.41 

0.275 
0.811 
0.347 

15  19  27.81 
15  23  24.37 
15  27  20.92 

Tues. 
Wed. 
Thur. 

13 
14 
15 

15  15  47.83 
15  19  53.99 
15  24    0.99 

10.289 
10.274 
10.800 

18    7  15.6 
18  22  54.7 
18  38  14.3 

89.58 
88.72 
87.90 

15  29.65 
15  20.05 
15    9.60 

0.888 
0.418 
0.468 

15  31  17.46 
15  85  14.04 
15  39  10.59 

Fri. 
Sat. 
Sm. 

16 
17 

18 

15  28    8.83 
15  32  17.50 
15  36  26.99 

10.843 
10.877 
10.411 

18  53  14i2 

19  7  53.7 
19  22  12.6 

87.07 
86.22 
85.35 

14  58.32 
14  46.21 
14  83.27 

0.487 
0.622 
0.5S6 

15  43    7.15 
15  47    3.71 
15  51    0^26 

Mon. 
Tues. 
Wed. 

19 
20 
21 

15  40  37.28 
15  44  48.35 
15  49    0.21 

10.444 
10.477 
10.510 

19  36  10.4 
19  49  46.8 
19    3    1.6 

84.47 
38.57 
82.66 

14  19.54 
14    5.02 
13  49.72 

0.5S9 
0.621 
0.664 

15  54  56.82 

15  58  53.37 

16  2  49.93 

Thur. 

Pri. 

Sat 

22 
23 
24 

15  53  12.84 

15  57  26.25 

16  1  40.42 

10.542 
10.574 
10.606 

20  15  54.3 
20  28  24.5 
20  40  31.9 

31.73 
30.79 
29.88 

13  33.65 
13  16.79 
12  59.18 

0.686 
0.718 
0.760 

16    6  46.49 
16  10  43.04 
16  14  39.60 

Sm. 
Mon. 
Tues. 

25 
26 
27 

16    5  55.34 
16  10  10.99 
16  14  27.35 

10.687 
10.667 
10.696 

20  52  16.2 

21  3  37.1 
21  14  34.2 

28.85 
27.88 
26.88 

12  40.82 
12  21.72 
12    1.92 

0.781 
0.811 
0.840 

16  18  36.16 
16  22  32.71 
16  26  29.27 

Wed. 
Thur. 
FrL 

28 
29 
30 

16  18  44.^ 
16  23    2.18 
16  27  20.62 

10.725 
10.764 
10.782 

21  25    7.4 
21  35  16.1 
21  45    0.1 

25.87 
24.85 
28.82 

11  41.41 
11  20.21 
10  58.33 

0.869 
0.998 
0.926 

16  30  25.83 
16  34  22.39 
16  36  18.95 

Sat 

31 

16  31  89.72 

10.809 

S.21  54  19.4 

22.78 

10  35.78 

0.968 

16  42  15.50 

N 

•a  Noon  m^  b.  aanDiad  th.  ■ 

HMMUatfiirAppumt 

Noon. 
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III. 


AT  GEEENWICH  MEAN  NOON. 


I 


10 
II 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 


29 

ao 

31 


I 


306 
307 
308 

309 
310 
311 

312 
313 
314 

315 
316 
317 

318 
319 
320 

321 
322 


324 
325 
326 

327 
328 
329 

330 
331 
332 


334 


336 


THE  SUN'S 


IViM  LONGITUDB. 


219  1^  28.5 

220  19  35.8 

221  19  45.1 

222  19  56.4 

223  20    9.7 

224  20  25.1 

225  20  42.6 

226  21    2.1 

227  21  23.5 

228  21  46.9 

229  22  12.1 

230  22  39.2 

231  23    7.9 

232  23  38.2 

233  24  10.0 

234  24  43.2 

235  25  17.8 

236  25  53.6 

237  26  30.6 

238  27     8.8 

239  27  48.1 

240  28  28.6 

241  29  10.2 

242  29  52.9 

243  30  36.7 
344  31  21.7 

245  32    7.8 

246  32  55.0 

247  83  43.4 

248  84  33.1 

249  85  24.1 


18  3^.5 
18  39.7 

18  48.9 

19  0.1 
19  13.2 
19  28.4 

19  45.8 

20  5.2 
20  26.5 

20  49.7 

21  14.7 

21  41.7 

22  10.3 

22  40.4 

23  12.0 

23  45.0 

24  19.5 

24  55.2 

25  32.0 

26  10.0 

26  49.1 

27  29.5 

28  11.0 

28  53.5 

29  37.1 

30  21.9 

31  7.9 

31  54.9 

32  43.1 

33  32.6 

34  23.4 


n&for 
Ihonr. 


LATITUDS. 


150.26 
150.81 
150.42 

150.61 
150  60 
150.69 

150.78 
150.87 
150.95 

151.02 
151.09 
151.16 

151.28 
151.29 
151.85 

151.41 
151.46 
151.61 

151.56 
151.61 
151.66 

151.70 
151.75 
151.80 

151.85 
151.90 
151.95 

152.00 
152.05 
158.10 

152.16 


-4-0.30 

0.19 

+0.06 

—0.07 
0^21 
0.34 

0.47 
0.57 
0.65 

0.68 
0.68 
0.67 

0.63 
0.55 
0.45 

0.35 

0.23 

—0.10 

+0.03 
0.15 
0.25 

0.34 
0.40 
0.42 

0.42 

'    0.39 

0.32 

0.23 
+0.11 
—0.02 

—0.15 


Logftrithm 

of  the 

Radiiuyeetor 

of  the 


^.9963749 
.9962665 
.9961596 

.9960542 
.9959502 
.9958474 

.9967457 
.9956451 
.9955455 

.9954466 
.9953486 
.9952514 

.9951551 
.9950597 
.9949651 

.9948715 
.9947789 
.9946875 

.9945974 
.9945087 
.9944216 


.9942527 
.9941712 

.9940920 
.9940151 
.9989406 

.9938685 
.9937988 
.9937315 

9.9936666 


Dlff.for 
1  hoar. 


45.4 
44.8 
44.2 

48.6 
48.0 
42.6 

42.1 
41.7 
41.8 

40.9 
40.6 
40.8 

40.0 
89.7 
89.8 

38  8 
88.8 
87.8 

87.2 
36.6 
35.9 

85.1 
84.2 
38.3 

82.4 
31.6 
80.6 

29.6 
28.6 
27.6 

26.6 


of 
adarealOh. 


h.    m.     i/ 

9  14  30.10 
9  10  34.19 
9    6  38J26 

9  2  42.37 
8  58  46.46 
8  54  50.56 

8  50  54.64 
8  46  58.73 
8  43    2JSI 

8  39  6.91 
8  35  11.00 
8  31  15.09 

8  27  19.18 
8  23  23.27 
8  19  27.36 

8  15  31.45  i 
8  11  35.54 
8    7  39.63 

8  3  43.72 
7  59  47.81 
7  55  51.90 

7  51  55.99 
7  48  0.08 
7  44    4.16 

7  40  8.25 
7  36  12.34 
7  32  16.43 

7  28  20J2 
7  24  24.60 
7  20  28.69 

7  16  32.78 


Non.-»x 


totlMlnM 


of  the  dete,  X' to  flw  m«m 
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GREENWICH 

MEAN  TIME. 

1 

1  ^ 

THE 

MOON'S 

BKMlDTAOTmUt. 

HOBIZONTAI.  PARATXAX. 

HERn>L\N  PASSAGE. 

AGE. 

Noon. 

lOdnii^t. 

Noon. 

DUtlto 
Ihour. 

Midnight 

Dlff.  for 
Ihour. 

DUr.ft>r 
Ihour. 

1 

8 

15  12.4 
15  20.4 
15  29.3 

15  1^.3 
15  24.7 
15  34.0 

55  41.9 

56  11.3 
56  43.8 

■t-1.18 

1.29 
1.41 

55  56.2 

56  27.2 

57  1.1 

+1.22 
1.85 
1.47 

h.     m. 

14  19.1 

15  14.1 

16  9.0 

m. 
2.26 
2.29 
2.26 

17.9 
18.9 
19.9 

4 
5 
6 

15  38.9 
15  49.1 
15  59.6 

15  43.9 

15  54.3 

16  4.9 

57  19.1 

57  56.6 

58  35.4 

lJi2 
1.S9 
1.62 

57  37.6 

58  15.9 
58  54.6 

1.56 
1.61 
1.69 

17    2.7 

17  54.7 

18  45.1 

2.20 
2.18 
2.08 

20.9 
21.9 
22.9 

7 
8 
9 

16  10.0 
16  19.4 
16  26.7 

16  14.9 
16  23.4 
16  29^ 

59  13.4 

59  47.8 

60  14.8 

1.58 
1.80 
0.91 

59  31.3 

60  2.5 
60  24.3 

1.43 
1.12 
0.66 

19  34.8 

20  24.8 

21  16.2 

2.07 
2.11 
2.19 

23.9 
24.9 
25.9 

10 

11 
12 

16  31.0 
16  31.5 
16  27.8 

16  31.8 
16  30.3 
16  24.4 

60  30.6 
60  32.4 
60  18.8 

+0J8 

-0.24 

0.88 

60  33.4 
60  27.6 
60    6.3 

+0.08 

-0.57 

1.19 

22  10.1 

23  7.2 

6 

2.81 
2.43 

26.9 
27.9 
28.9 

13 
14 
15 

16  20.0 
16    8.8 
15  55.4 

16  14.8 
16    2.8 
15  48.2 

59  50i2 
59    9.2 
58  19.8 

1.47 
1.91 
2.16 

59  31.0 
58  45.2 
57  53.5 

1.70 
2.06 
2.20 

0  7.1 

1  8.5 

2  9.0 

2.62 
2.64 
2.46 

0.5 
1.5 
2.5 

16 
17 
18 

15  41.0 
15  26.9 
15  14.2 

15  33.8 
15  20.8 
15    8.5 

57  27.0 
56  35.2 
55  48.3 

2.21 
2.07 
1.81 

57    0.6 
56  10.9 
55  27.5 

2.16 
1.96 
1.64 

3    6.5 

3  59.7 

4  48.4 

2.80 
2.12 
1.96 

3.5 
4.5 
5.5 

19 
30 
21 

15    3.5 
14  55.3 
14  49.9 

14  59.0 
14  52.3 
14  48.3 

55    9.0 
54  39.1 
54  19.4 

1.46 
1.08 
0.61 

54  52.8 
54  28.0 
54  13.4 

1.25 

0.82 

-0.40 

5  33.2 

6  15.2 
6  55.5 

1.80 
1.71 
1.66 

6.5 
7.5 

8.5 

22 
I33 

24 

14  47.4 
14  47.4 
14  50.0 

14  47.1 
14  48.4 
14  52.0 

54    9.9 
54  10.2 
54  19.3 

-0.19 

•tO.20 

0.64 

54    8.9 
54  13.7 
54  26.8 

+0.01 
0.38 
0.69 

7  35.2 

8  15.4 
8  57.1 

1.66 
1.70 
1.78 

9.5 
10.5 
11.5 

25 
26 
27 

14  54.4 

15  0.6 
15    7.8 

14  57.3 

15  4.1 
15  11.7 

54  35.9 

54  58.4 

55  25.1 

0.82 
1.08 
1.17 

54  46.5 

55  11.3 
55  39.5 

1.11 
1.21 

9  41.2 

10  28.5 

11  19.2 

1.90 
2.04 
2.17 

12.5 
13.5 
14.5 

28 
29 
SO 

15  15.7 
15  23.9 
15  32.0 

15  19.8 
15  28.0 
15  85.9 

55  54.1 

56  24.0 
56  53.7 

1.28 
1.26 
1.22 

56    9.0 

56  38.9 

57  8.2 

1.25 
1.24 
1.20 

12  12.9 

13  8.5 

14  4.4 

2.27 
2.32 
2.80 

15.5 
16.5 
17.5 

81 

15  89.8 

15  43.6 

57  22.4 

+1.1T 

57  36.1 

+1.13 

14  59.1 

2.28 

18.5 

24 
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V, 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aseension. 

wir. 

for  1  m. 

Wit 
for  1  m. 

Hoar. 

Eight  AMtaMon. 

IMff. 
forlm. 

DeeUnatiOD. 

DIff. 
forlm. 

THURSDAY   1. 

SATURDAY  3. 

h.    m.    ■. 

8. 

O      1      u 

« 

h.    m.    ■. 

8. 

0       1      « 

M 

0 

4  32     1.06 

3^153 

N55  32  69.4 

2,788 

0 

6  25  19.88 

33727 

N.25    3  10.6 

4.105 

1 

4  34  20.09 

S.3195 

25  35  42.6 

2.653 

1 

6  27  42.21 

23717 

24  68  59.9 

A,m 

2 

4  36  39.30 

3^j]6 

25  38  17.6 

2.517 

2 

6  30    4.48 

23707 

24  64  40.6 

Ajm 

3 

4  38  58.69 

2.3347 

25  40  44.5 

2.380 

3 

6  32  26.69 

3.8697 

24  50  12.6 

4ja8 

4 

4  41  18.26 

2j*n 

25  43     3.1 

4.342 

4 

6  34  48.83 

23685 

24  45  36.0 

4.GN 

5 

4  43  38.01 

3.3806 

25  45  13.5 

2.103 

6 

6  37  10.90 

a3OT8 

24  40  50.7 

43» 

G 

4  45  57.93 

3J»33 

25  47  15.5 

1.964 

6 

6  39  32.89 

33600 

24  35  56.6 

4.970 

7 

4  48  18.01 

3.3WM) 

25  49     9.2 

1.825 

7 

6  41  64.81 

23647 

24  30  54.3 

6.11S 

8 

4  60  38.25 

2.3386 

25  50  54.6 

1.685 

8 

6  44  16.65 

23688 

24  25  43.3 

53U 

9 

4  52  58.64 

2.3411 

25  62  31.7 

1345 

9 

6  46  38.40 

23618 

24  20  23.8 

4.897 

10 

4  55  19.18 

2.3435 

25  64    0.3 

1.405 

10 

6  49    0.05 

23602 

24  14  55.8 

&53B 

1  11 

4  57  39.86 

2.3429 

S5  55  20.4 

1364 

11 

6  61  21.61 

23566 

24    9  19.3 

6318 

13 

5    0    0.69 

2.3492 

25  56  32.1 

1.123 

12 

6  53  43.07 

33569 

24    3  34.4 

6318 

13 

5    2  21.66 

2.3Mft 

25  57  35.2 

0.981 

13 

6  56    4.43 

33552 

23  67  41.1 

6.968 

14 

5    4  42.77 

2.3927 

25  58  29.8 

0339 

14 

6  68  25.69 

23585 

23  51  39.4 

&908 

15 

5    7    4.01 

2.3547 

25  59  15.9 

0.697 

15 

7    0  46.85 

S3517 

23  45  29.3 

6i97 

16 

5    9  25.37 

2.3566 

25  59  53.6 

0.555 

16 

7    3    7.90 

33498 

23  39  10.9 

6376 

17 

5  11  46.84 

2.3565 

26    0  22.5 

0.412 

17 

7    5  28.83 

2.3478 

23  32  44.3 

6.613 

1  18 

5  14    8.41 

2.3602 

26    0  42.0 

0.268 

18 

7    7  49.63 

23467 

23  26    9.4 

&fi60 

19 

5  16  30.08 

2.3618 

26    0  54.6 

0.124 

19 

7  10  10.30 

23436 

23  19  26.3 

6.787 

20 

6  18  61.85 

2.3634 

26    0  67.7 

o.oao 

20 

7  12  30.84 

23414 

23  12  35.0 

6jm 

21 

5  21  13.71 

2.3650 

26    0  62.1 

0.165 

21 

7  14  61.25 

23392 

23    5  35.6 

7jOfl6 

22 

5  23  35.66 

2.3665 

26    0  37.7 

0311 

22 

7  17  11.53 

93870 

22  58  28.1 

7.19S 

23 

5  25  57.69 
Fl 

2.3(r79 

IIDAY 

N.26    0  14.6 
2. 

0457 

23 

7  19  31.68 
SIJ 

23848 

fNDAl 

N^'2  51  12.5 

r  4. 

73» 

0 

5  28  19.80 

2.8602 

N25  69  42.8 

0.602 

0 

7  21  51.70 

3.8825 

NJ22  43  48.8 

7.4« 

1 

6  30  41.99 

2.3704 

25  59    2.3 

0.747 

1 

7  24  11.58 

3.8802 

22  36  17.1 

7.505 

2 

5  33    4.25 

2^15 

25  58  13.1 

0.892 

2 

7  26  31.32 

2.3278 

22  28  37.4 

7.727 

3 

5  35  26.57 

2.8725 

25  57  15.2 

1.038 

3 

7  28  50.92 

3.8254 

22  20  49.6 

73W 

4 

■  6  37  48.95 

2.3734 

25  66    8.6 

1.184 

4 

7  31  10.37 

3.8230 

22  12  54.3 

7.990 

5 

5  40  11.38 

2jr742 

25  54  63.2 

1330 

6 

7  33  29.67 

33'»5 

22    4  51.0 

8.1-20 

6 

5  42  33.85 

23748 

25  53  29.0 

1.477 

6 

7  35  48.82 

23180 

21  66  39.9 

8.249 

7 

5  44  56.35 

23753 

25  51  66.0 

1.624 

7 

7  38    7.82 

23155 

21  48  21.1 

as78 ; 

8 

5  47  18.89 

33756 

25  50  14.1 

1.771 

8 

7  40  26.67 

2.8129 

21  39  54.7 

&903  1 

9 

.    5  49  41.46 

23762 

25  48  23.4 

1.918 

9 

7  42  45.37 

23103 

21  31  20.7 

8.630 

10 

5  52    4.05 

23766 

25  46  23.9 

3365 

10 

7  45    3.91 

2.80n 

21  22  39.1 

8.757 

11 

6  54  26.66 

23769 

25  44  15.6 

3.212 

11 

7  47  22.29 

23051 

21  13  49.9 

8.88} 

12 

5  56  49.28 

2.3771 

25  41  68.5 

3.358 

12 

7  49  40.62 

23025 

21     4  53.2 

9.007 

13 

6  59  11.91 

23772 

25  39  32.6 

2.605 

13 

7  51  68.59 

2.2999 

20  55  49.1 

0.130 

14 

6     1  34.54 

23772 

25  36  57.9 

3.652 

14 

7  54  16.50 

2,2972 

20  46  37.6 

8.353 

15 

6    3  57.16 

33771 

25  34  14.4 

3.798 

15 

7  66  34.25 

2.2945 

20  37  18.7 

S378 

16 

6    6  19.78 

33760 

25  31  22.1 

3.944 

16 

7  58  51.84 

33919 

20  27  52.5 

&496 

17 

6    8  42.39 

33766 

25  28  21.1 

8390 

17 

8     1    9.26 

33890 

20  18  19.0 

M19 

18 

6  11    4.98 

33763 

25  25  11.4 

3.235 

18 

8    3  26.51 

23962 

20    8  38.2 

9.740 

19 

6  13  27.55 

33760 

25  21  53.0 

3380 

19 

8    5  43.69 

33684 

19  58  50.2 

9JM 

20 

6  15  50.09 

337U 

25  18  25.9 

8325 

20 

8    8    0.61 

3.2806 

19  48  55.1 

WR8 

21 

6  18  12.60 

23748 

25  14  50.1 

3.670 

21 

8  10  17.26 

93778 

10  38  52.9 

WS» 

22 

6  20  35.07 

2.8742 

25  11     5.6 

8315 

22 

8  12  33.84 

23750 

19  28  43.7 

latii 

23 

6  22  57.50 

23735 

25    7  12.4 

8360 

23 

8  14  60.25 

3.2722 

19  18  27.6 

xi3at 

24 

6  25  19.88 

2.3rr7 

N.25    3  10.5 

4.105 

24 

8  17    6.49 

2.2694 

N.19    8    4.4 

10.440 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aaeenaloii. 

Diff. 
forlm. 

TXwltattiwi. 

Diff. 
fbrlm. 

Boor. 

Bight  iLMsmrion. 

Diff. 
for  1  m. 

Diff. 
forlm. 

MC 

INDAl 

f  5. 

WEDNESDAY  7. 

k.    m.   f. 

■. 

O       1        u 

H 

h.    nu    ■. 

s. 

O         1        H 

n 

0 

8  17    6.49 

9JM04 

N.19    8    4.4 

10.440 

0 

10    3  16.60 

9.1689 

N.  8  54  53.6 

14.678 

1 

8  19  92.56 

9JM85 

18  57  34.7 

10.663 

1 

10    5  26.71 

3.1680 

8  40  11.1 

14.738 

3 

8  21  38.47 

336S8 

18  46  58.3 

I0.6M 

2 

10    7  36.77 

3.1673 

8  25  25.0 

14.797 

3 

8  23  54.22 

3J513 

18  36  15.2 

10.776 

3 

10    9  46.77 

3.1666 

8  10  35.4 

14.866 

4 

8  26    9.81 

9j»i65 

18  25  25.4 

10.886 

4 

10  11  56.72 

3.1666 

7  55  42.4 

14.911 

5 

8  28  25.24 

2.S6A8 

18  14  29.0 

10.906 

5 

10  14    6.63 

3.1661 

7  40  46.1 

14.966 

6 

8  30  40.51 

9.3082 

18    3  26.0 

11.106 

6 

10  16  16.51 

3.1646 

7  25  46.6 

16.018 

7 

8  32  55.62 

%S9I» 

17  52  16.5 

IUI3 

7 

10  18  26.35 

3.1640 

7  10  43.9 

15.070 

8 

8  35  10.57 

2^78 

17  41    0.5 

11.830 

8 

10  20  36.17 

3.1686 

6  55  38.2 

15.130 

9 

8  37  25.36 

9.94A1 

17  29  38.1 

11.437 

9 

10  22  45.96 

3.1683 

6  40  29.5 

15.170 

10 

8  39  40.00 

9.M96 

17  18    9.4 

11.683 

10 

10  24  65.73 

3.1638 

6  25  17.9 

16.318 

11 

8  41  54.48 

9.3800 

17    6  34.4 

11.685 

11 

10  27    5.48 

3.1635 

6  10     3.4 

16.366 

12 

8  44    8.81 

3*3378 

16  54  53.2 

11.737 

12 

10  29  15.21 

3.1633 

5  54  46.1 

16.310 

13 

8  46  22.97 

%aMi 

16  43    6.9 

11.838 

13 

10  31  24.94 

3.1623 

5  39  26.2 

16.353 

1  14 

8  48  30.97 

3^3] 

16  31  12.6 

11.988 

14 

10  33  34.67 

3.1633 

5  24    3.7 

15.396 

15 

8  50  50.82 

3.3306 

16  19  13.4 

12.087 

15 

10  35  44.39 

3.1632 

5    8  38.7 

15.436 

16 

8  53    4.51 

3.3380 

16    7    8.3 

13.186 

16 

10  37  54.12 

3.1633 

4  53  11.3 

15.476 

;  17 

8  55  18.05 

3.3214 

15  54  57.3 

13.333 

17 

10  40    3.86 

3.1633 

4  37  41.6 

16.613 

1 1® 

8  57  31.44 

9.3230 

15  42  40.5 

13.338 

18 

10  42  13.61 

3.1636 

4  22    9.7 

16.649 

'  19 

8  59  44.69 

3.3196 

15  30  18.0 

12.433 

19 

10  44  23.38 

3.1639 

4    6  35.7 

16.664 

jso 

9     1  57.80 

3.3173 

15  17  49*8 

13.617 

20 

10  46  33.17 

3.1633 

3  50  59.7 

16.617 

21 

9    4  10.77 

3.3160 

15    5  16.0 

13.610 

21 

10  48  42.99 

3.1638 

3  35  21.7 

16.648 

23 

9    6  23.60 
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0.098 

14 

19  15  42.69 

3.3126 

22  57  27.5 

7.007 

15 

17  19  67.66 

3J698 

25  57  30.9 

0.160 

15 

19  18     1.24 

3JI0« 

22  60  20.0 

7.188 

16 

17  22  32.62 

3.ff7M 

25  57  16.8 

0.899 

16 

19  20  19.36 

3.9865 

22  43    5.6 

7.997 

17 

17  25    7.18 

9.6700 

25  56  62.4 

0.488 

17 

19  22  37.05 

9.9913 

22  35  44.4 

7.409 

18 

17  27  41.63 

%8t9t 

26  66  17.7 

0.068 

18 

19  24  54.31 

9.9619 

22  28  16.5 

7.591 

10 

17  30  15.86 

3.60B6 

96  65  32.8 

0.888 

10 

19  27  11.14 

9.3n0 

22  20  41.9 

7.089 

90 

17  32  49.86 

3.6047 

95  64  37.7 

1.009 

20 

19  29  27.54 

9.9698 

22  13    0.7 

7.741 

91 

17  35  23.62 

3.6006 

26  53  32.6 

1.170 

21 

19  31  43.51 

9.3097 

22    5  13.0 

7.849 

99 

17  37  57.13 

3.6604 

25  62  17.3 

1.887 

22 

19  33  69.06 

9J3555 

21  67  18.9 

7.955 

93 
94 

17  40  30.38 

3JI690 

25  50  52.1 

1.503 

23 

19  36  14.16 

9.9463 

21  49  18.5 

8.066 

17  43    3,66 

3.6476 

S.25  49  17.0 

1.668 

24 

19  38  28.85 

9.9419 

S.21  41  11.9 

&103 

1 
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IX. 


GREENWICH    MEAN    TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

.1 

Hour. 

Right  AaoMiBioii. 

DUL 
Ibrlm. 

DecUnatbn. 

Dur. 

forlm. 

Soar. 

Bight  Aaeeiulon. 

Mif. 
forlm. 

IMS.    ' 
Ibrlm.: 

SATURDAY  17. 

MONDAY  19. 

h.    m.    ■. 

■. 

O        (        11 

u 

h.    m.    s. 

s. 

O          1          H 

u 

0 

19  38  28.85 

3.3412 

S.21  41  11.9 

6.163 

0 

21  18  23.82 

1.9401 

S.13  35  14.5 

11.601 

1 

19  40  43.11 

3.3840 

21  32  59.2 

8.363 

1 

21  20  19.68 

1.90SI 

13  23  35.3 

ujsn 

3 

19  42  56.94 

3.3308 

21  24  40.5 

8.36-2 

2 

21  22  15.56 

1.9803 

13  11  53.4 

ii.-m 

3 

19  45  10.34 

3.3197 

21  16  15.8 

a462 

3 

21  24  11.23 

1.9354 

13    0    8.8 

11.705 

4 

19  47  23.31 

3.3137 

21     7  45.2 

&560 

4 

21  26    6.62 

1.9307 

12  48  21.6 

11.807 

5 

19  49  35.86 

3.3086 

20  69    8.7 

8.657 

5 

21  28     1.73 

1.9160 

12  30  31.9 

11.819 

6 

19  51  47.98 

3.1985 

20  50  26.4 

8.753 

6 

21  29  66.56 

1.9114 

12  24  39.7 

11.800 

7 

19  53  59.68 

3.I9I4 

20  41  38.4 

83*7 

7 

21  31  61.12 

1.9069 

12  12  45.1 

ii.no  , 

8 

19  56  10.96 

3.1848 

20  32  44.9 

8.938 

8 

21  33  45.41 

1J036 

12    0  48.2 

11309  . 

0 

19  58  21.80 

3.I7T3 

20  23  45.9 

9.098 

9 

21  35  39.43 

1.8988 

1 1  48  49.0 

M.607  . 

10 

90    0  32.23 

3.1708 

20  14  41.5 

9.118 

10 

21  37  33.20 

1.8940 

11  36  47.6 

ia.W4  1 

11 

20    2  42.24 

3.1688 

20    6  31.7 

9.307 

11 

21  39  26.72 

1.8898 

11  24>43.8 

1:2.060 

12 

20    4  51.82 

3.1564 

19  56  16.6 

9.395 

12 

21  41  19.99 

1.8807 

11  12  37.9 

12.110 

13 

20    7     1.00 

3.1495 

19  46  66.3 

9.381 

13 

21  43  13.01 

1.8817 

11    0  29.9 

13.149 

14 

20    9    9.77 

3.1437 

19  37  30.9 

9.465 

14 

21  45    5.79 

13177 

10  48  19.9 

13.188 

15 

20  U  18.13 

3.1860 

19  28    0.5 

9.547 

15 

21  46  58.33 

1.8787 

10  36    7.9 

lS.tl6  1 

16 

20  13  26.09 

3.1393 

19  18  25.2 

9.638 

16 

21  48  60.64 

13690 

10  23  53.9 

13.M8  ' 

17 

20  15  33.05 

3.1337 

19    8  45.1 

9.708 

17 

21  50  42.72 

13663 

10  11  38.0 

12.-179  j 

18 

20  17  40.81 

3.1160 

18  69    0.2 

9.787 

18 

21  52  34.59 

13636 

9  59  20.3 

13310 

19 

20  19  47.57 

3.1003 

18  49  10.6 

9.865 

19 

21  54  26.24 

13690 

9  47    0.8 

13340 

20 

20  21  53.93 

3.1037 

18  39  16.4 

9.943 

20 

21  56  17.67 

13556 

9  34  39.6 

13309 

21 

20  23  59.90 

3.0903 

18  29  17.6 

10.018 

21 

21  58    8.89 

1.S531 

9  22  16.5 

IMO7; 

22 

20  26    5.48 

3.0807 

18  19  14.3 

wjm 

22 

21  59  69.91 

13487 

9    9  51.8 

1S.030  [ 

23 

20  28  10.67 
SI 

3.0683 

rNDA\ 

S.18    9    6.6 

r  18. 

10.165 

23 

22     1  50.73 
TU 

13450 

ESDA 

S.  8  67  25.5 
Y  20. 

13.40A  ' 

0 

20  30  15.48 

3.0768 

S.17  58  54.6 

10.387 

0 

22    3  41.35 

1.8430 

S.  8  44  57.6 

13.418 

1 

20  32  19.90 

fumn 

17  48  38.3 

10.808 

1 

22    6  31.78 

1.8889 

8  32  28.2 

M.003 

2 

20  34  23.94 

3.0643 

17  38  17.7 

10.378 

2 

22    7  22.02 

1.8808 

8  19  67.4 

19.090 

3 

20  36  27.60 

3.0579 

17  27  62.9 

10.447 

3 

22    9  12.08 

1.8838 

8    7  25.2 

13.049 

4 

20  38  30.89 

OMn 

17  17  24.0 

10.515 

4 

22  11     1.96 

1.8998 

7  54  61.6 

19373 

5 

20  40  33.81 

3iM55 

17    6  51.1 

10.883 

5 

22  12  51.66 

1.8368 

7  42  16.6 

ISLOW 

6 

20  42  36.36 

3.0394 

16  56  14.3 

10.647 

6 

22  14  41.18 

13389 

7  20  40.3 

MLOn 

7 

20  44  38.54 

3.0833 

ie  45  33.6 

10.710 

7 

22  16  30.63 

I.891I 

7  17    2.7 

13.689 

8 

20  46  40.36 

3U)373 

16  34  49.1 

10.773 

8 

22  18  19.72 

13184 

7    4  23.8 

19360 

9 

20  48  41.81 

3j0313 

16  24    0.9 

10.883 

9 

22  20    8.75 

1.8108 

6  61  43.6 

19300 

10 

20  50  42.90 

3U)153 

16  13    9.1 

10.890 

10 

22  21  57.62 

131^ 

6  30    2.2 

19.600 

11 

20  52  43.65 

3UW9S 

16    2  13.7 

10.958 

11 

22  23  46.34 

13108 

6  26  19.7 

19.717 

12 

20  54  44.05 

3X008 

15  61  14.8 

11U)13 

12 

22  25  34.02 

1.8080 

6  13  36.2 

19.734 

13 

20  56  44.11 

1.9981 

15  40  12.4 

11.069 

13 

22  27  23.36 

13003 

6    0  51.7 

19.780 

14 

20  58  43.83 

1.9935 

15  29    6.6 

11.135 

14 

22  29  11.67 

13000 

5  48    6.3 

19.700 

15 

21     0  43.22 

1.9870 

15  17  67.4 

11.180 

15 

22  30  59.85 

1.8019 

6  35  20.0 

19.780 

16 

21     2  42.28 

1.9816 

15    6  44.9 

11.334 

16 

22  32  47.90 

1.7908 

6  22  32.8 

19.794 

17 

21     4  41.02 

1.9768 

14  55  29.2 

11.388 

17 

22  34  35.83 

1.7978 

6    9  44.7 

12306 

18 

21     6  39.44 

1.9710 

14  44  10.3 

11.340 

18 

22  36  23.64 

1.7988 

4  56  65.8 

19331 

19 

21     8  37.52 

1.96S7 

14  32  48.3 

11.391 

19 

22  38  11.34 

1.7940 

4  44    6.2 

19338 

20 

21  10  35.29 

1.9604 

14  21  23.4 

11.441 

20 

22  39  68.93 

1.7938 

4  31  15.9 

19344 

21 

21  12  32.75 

1JM3 

14    9  55.5 

11.490 

21 

22  41  46.42 

1.7006 

4  18  24.9 

193B0 

22 

21  14  29.91 

]J»501 

13  58  24.7 

11.588 

22 

22  43  33.81 

1.7800 

4    6  33.S 

19300 

23 

21  16  26.77 

1.9451 

13  46  51.0 

11.585 

23 

22  46  21.11 

1.7875 

3  52  41.1 

193T5 

24 

21  18  23.32 

I.9I0I 

S.13  35  14.6 

11.631 

24 

22  47    8.32 

1.7861 

S.  3  39  48.S 

193&I 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Uoax.    Bight  AiMDskm. 


DIff. 
forlm. 


DeelliuUiion. 


Dlff. 
fturlm. 


Hoar. 


Bight 


Dlff. 
forlm. 


DeeUnadon. 


Diff. 
for  1  m. 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

10 

30 

31 

33 

33 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

IS 

16 

17 

18 

19 

30 

31 

33 

33 

34 


WEDNESDAY  21. 


h.  m. 
33  47 
9^  46 
33  50 

32  53 

33  54 
33  56 
33  57 
33  59 


33 
33 
33 
33 
33 


S3  10 
33  13 
33  13 
33  15 
33  17 
33  19 
33  30 
33  33 
33  34 
33  36 
83  37 


B. 

■. 

8.38 

1.7861 

55.44 

1.7847 

43.48 

1.7633 

39.44 

i.7aio 

16.32 

1.7808 

3.13 

1,7796 

49.87 

1.7786 

36.55 

1.7776 

33.17 

1.7768 

9.74 

1.7766 

56.36 

1.7760 

43.74 

1.T748 

39.18 

1.T787 

15.59 

1.7733 

1.97 

1.7738 

48.33 

1.7736 

34.67 

l.T7il 

30.99 

1.7718 

7.29 

L7716 

53.57 

1.7718 

39.84 

1.7712 

36.11 

1.77ia 

13.39 

1.7714 

58.68 

i.ni7 

N. 


3  39  48.3 

3  36  55.0 

3  14  1.3 

3  1  6.9 

3  48  13.1 

3  35  16.9 

3  33  31.3 

3  9  35.4 

1  56  29.3 

1  43  33.0 

1  30  36.5 

1  17  39.9 

4  43.3 

51  46.4 

38  49.5 

35  52.6 

13  55.7 

0  1.1 

13  57.8 

35  54.4 

38  50.8 

51  46.9 

4  42.7 

17  38.3 


THURSDAY  22. 


33  39 
23  31 
33  33 
23  35 
83  36 
33  38 
33  40 
33  43 
33  43 
33  45 
33  47 
33  49 
33  51 
33  53 
33  54 
33  56 
33  58 
33  59 
0  1 
0  3 


44.99 

1.7730 

31.32 

1.7738 

17.67 

1.7738 

4.04 

1.7730 

50.44 

1.7736 

36.87 

1.7741 

33.34 

].n48 

9.85 

1.7766 

56.40 

1.7783 

43.00 

1.7770 

39.65 

1.7779 

16.36 

1.7780 

3.13 

1.7800 

49.97 

1.7813 

36.88 

1.7836 

33.87 

1.7836 

10.94 

1.7861 

58.09 

1.7806 

45.33 

1.7880 

32.66 

1.7898 

30.08 

1.7913 

7.60 

1.7939 

55.33 

1.7947 

43.97 

1.7966 

30.83 

1.7964 

N. 


N. 


1  30  33.3 
1  43  28.0 
1  56  32.4 
3  9  16.4 
3  22  9.9 
3  35  3.9 
3  47  55.4 
3  0  47.3 
3  13  38.0 
3  36  39.3 
3  39  19.0 

3  53    8.1 

4  4  56.4 
17  43.8 
30  30.3 
43  15.9 
50    0.6 

8  44.4 

5  31  37.3 
5  34  8.9 
5  46  49.5 

5  59  39.0 

6  13  7.3 
6  34  44.4 
6  37  30.3 


13.884 
13.893 
13.903 
13.910 
13.917 
13.933 
13.938 
13.983 
13.037 
13.940 
13.943 
13.946 
13.947 
13.948 
13.948 
13.948 
13.948 
13.947 
13.946 
13.913 
13.938 
13.988 


13.933 


13.916 
13.910 
13.903 
13.896 
13.888 
13.879 
13.870 
13.860 
13349 
13.887 
13.836 
13.813 
13.798 
13.783 
13.768 
13.763 
13.738 
13.723 
13.706 
13.687 
13.666 
13.648 
13.638 
13.007 


0 
1 

3 
3 
4 

5 

6 
7 
8 
9 
10 
11 
13 
13 
14 
15 
16 
17 
18 
19 
30 
31 
32 
23 


12 
14 

16 

17 

19 

21 

33 

0  25 

0  26 

0  28 

30 

32 

34 

36 

37 

39 

41 

43 

45 

0  47 

0  48 

0  50 

0  52 

0  54 


FRIDAY  28. 


N. 


0 
0 
0 
0 
0 
0 
0 
0 
0 


■. 

8. 

30.82 

1.7984 

18.78 

1.8008 

6.86 

1^38 

55.06 

1.8041 

43.39 

1.8066 

31.85 

1.8087 

20.44 

13110 

9.17 

13134 

58.04 

13166 

47.06 

13188 

36.24 

13009 

25.57 

13336 

15.06 

13383 

4.71 

13380 

54.53 

13317 

44.52 

13346 

34.67 

13374 

25.00 

13408 

15.51 

13433 

6.20 

13164 

57.08 

13496 

48.15 

1.8637 

39.41 

13660 

30.87 

13693 

6  37 

6  49 

7  2 
7  14 
7  37 
7  39 

7  62 

8  4 
8  17 
8  29 
8  41 

8  54 

9  6 
9  18 
9  31 
9  43 
9  55 

10  7 
10  19 
10  31 
10  43 

10  55 

11  7 
N.ll  19 


30.3 
54.7 
37.8 
59.5 
39.8 
58.7 
26.1 
51.9 
16.1 
38.6 
59.3 
18.3 
35.5 
50.9 
4.4 
16.1 
25.9 
33.7 
39.4 
43.0 
44.5 
43.8 
40.9 
35.7 


SATURDAY  24. 


1  11 


1  42 


22.53 

13837 

14.40 

1.8683 

6.48 

13607 

68.77 

13733 

61.28 

1.8770 

44.01 

13807 

36.97 

13846 

30.16 

13883 

33.58 

13931 

17.32 

13059 

11.09 

13998 

5.20 

1.9038 

59.55 

1.9079 

54.15 

13130 

49.00 

1.9163 

44.10 

13306 

39.46 

13348 

35.08 

1.^293 

30.96 

13336 

27.10 

1.9878 

23.50 

13422 

20.17 

1.9487 

17.11 

13613 

14.32 

13669 

11.81 

13606 

N.ll 
11 
11 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 

N.16 


31  38.3 

43  18.3 

55  5.9 

6  51.1 

18  33.8 
30  13.9 
41  61.4 
53  36.3 

4  58.2 
16  37.4 
37  53.8 
39  17.3 

50  37.8 
1  55.3 

13  9.6 

34  30.9 

35  39.1 
46  34.8 
57  36.1 

8  34.7 

19  30.0 
30  31.9 
41  10.3 

51  55.3 
3  36.5 


13.663 
13.540 
13317 
13.493 
12.488 
13.443 
13.417 
13389 
13360 
13.331 
13303 
'13.373 
13.343 
13.311 
13.180 
13.147 
13.118 
13.076 
13.013 
13307 
11370 
11333 
11394 


11.866 
11.81.'> 
11.774 
11.733 
11.690 
11.647 
11.603 
11.667 
11.611 
11.464 
11.416 
11367 
11317 
11.366 
11.316 
11.163 
11.111 
11.066 
11.006 
10360 
10394 
10.836 
10.777 
10.717 
10.667 
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XI. 


GREENWICH   MEAN  TIME. 

n 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

DUL 
forlm. 

DwnllMlhwi 

Mir. 

ftxrlm. 

Boar. 

"* — 

IMC. 
fbrlm. 

DMdiBMion. 

I 

DUL    1 
ftrltt. 

SUNDAY  25. 

TUESDAY  27. 

h.    m.   a. 

■. 

O        1         M 

« 

h.   m.   B. 

■• 

o      1      u 

n 

0 

1  43  11.81 

LMRW 

N.16    8  36.5 

10.667 

0 

3  28  18.61 

3.9116 

NJ33    5  18.8 

6.669 

1 

1  44    9.59 

l.fl688 

16  13  14.1 

10.095 

1 

3  84  85.46 

3.3166 

23  11  48.$ 

6.410 

2 

1  46    7.65 

ijomo 

16  83  47.9 

10.583 

8 

3  86  38.03 

xsaao 

23  18  11.6 

€jm 

3 

1  48    5.99 

1.9747 

16  34  17.9 

10.409 

3 

3  88  53.09 

3.9213 

23  24  27.8 

6.913 

4 

1  50    4.61 

1.9795 

16  44  44.1 

10.406 

4 

3  31     5.87 

9LSS3S 

23  30  37.2 

64198 

5 

1  52    3.53 

ISMA 

16  55    6.5 

10J40 

6 

3  33  19.96 

3.3874 

83  36  39.7 

6.983   • 

6 

.      1  54    2.73 

IMU 

17    5  94.9 

10.374 

6 

3  35  34.36 

3.3436 

83  43  35.3 

6.867   • 

7 

1  56    3.33 

l.flOia 

17  15  39.3 

10J07 

7 

3  37  49.06 

3.3476 

83  48  23.9 

6.7i0   1 

8 

1  58    3.02 

1.9983 

17  25  49.6 

10.188 

8 

3  40    4.06 

3.3695 

23  64    5.4 

ft.a3 

9 

3    0    2.13 

sums 

17  35  55.8 

104166 

9 

3  43  19.36 

3.9676 

23  59  39.8 

6.513 

10 

2    2    2.53 

un93 

17  45  57.8 

9.996 

10 

3  44  34.96 

3.3694 

24    5    6.9 

6.393 

11 

2    4    3.33 

3J9I49 

17  55  55.6 

9M3 

11 

3  46  50.85 

3.9673 

24  10  26.8 

0.971 

13 

2    6    4.33 

ijnn 

18    5  49.1 

9.866 

13 

3  49    7.03 

3.3731 

24  15  39.4 

&148 

13 

2    8    5.54 

Sj0a44 

18  15  38.2 

9.783 

13 

3  51  83.50 

3.3768 

24  20  44.6 

ft4B6   ! 

14 

2  10    7.16 

9Joa» 

18  25  22.8 

9.708 

14 

3  53  40.85 

3J»16 

24  25  43.4 

4^1   ' 

16 

2  12    9.09 

94B46 

18  35    2.9 

9.688 

15 

3  55  57.88 

3.3861 

24  30  32.7 

4.776 

16 

2  14  11.33 

•    SUB9e 

18  44  38.5 

9.667 

16 

3  58  14.68 

3.3907 

24  35  15.4 

4.648 

17 

8  16  13.86 

9.0M0 

18  54    9.6 

9.480 

17 

4    0  33.15 

3.3953 

24  89  50.4 

4jao 

18 

2  18  16.73 

94M0B 

19    3  36.0 

9.403 

18 

4    3  49.99 

3.9996 

24  44  17.7 

4.301 

10 

3  20  19.90 

9jOH7 

19  12  67.7 

9.839 

19 

4    5    8.09 

3.8069 

24  48  37.3 

4S»  \ 

30 

3  33  33.40 

9J0U0 

19  23  14.6 

9.343 

80 

4    7  36.45 

9.8009 

24  53  49.1 

4.113  ' 

31 

3  34  37.33 

94W08 

19  31  26.6 

9.160 

31 

4  09  45.06 

3.8194 

24  56  53.1 

44103 

33 

2  36  31.36 

%mvi 

19  40  33.7 

94m 

32 

4  13    3.93 

3.8166 

25    0  49.2 

3J879 

33 

3  38  35.83 
MO 

9jmo 
NDAl 

N.19  49  35.8 
26. 

6Mi 

33 

4  14  83.03 
WED] 

S.9907 

STESDj 

Njte    4  37.4 
1Y28. 

a.is7 

0 

2  30  40.60 

-  fkjoau 

N19  68  32.9 

8.910 

0 

4  16  43.39 

9.8947 

NS5    8  17.6 

8.601 

1 

3  33  45.71 

3J0876 

80    7  84.8 

8.896 

1 

4  19     1.99 

9.8387 

25  11  49.8 

9.40B 

3 

3  34  51.14 

3.0933 

80  16  11.5 

8.738 

8 

4  81  81.83 

8.8837 

25  15  13.9 

a.S33 

3 

2  36  56.89 

34)966 

80  84  53.0 

6.690 

3 

4  83  41.90 

3.8866 

25  18  29.8 

3.197 

4 

2  39    9.96 

3.1098 

80  33  39.8 

8.561 

4 

4  86    8.30 

3.8403 

25  21  37.6 

8L061 

5 

2  41    9.35 

3.1093 

80  43    Q.O 

8.471 

6 

4  88  83.73 

9.8488 

25  24  37.2 

9335 

6 

2  43  16.06 

3.1146 

80  50  85.4 

6J79 

6 

4  30  43.46 

9.3474 

85  87  88.6 

3.788 

7 

2  45  23.10 

3.1300 

80  58  45.3 

6.388 

7 

4  33    4.41 

9.8609 

35  .30  11.7 

3.650 

8 

2  47  30.47 

3.1306 

31    6  59.6 

6.193 

8 

4  35  85.57 

94»43 

85  38  46.5 

3.511 

0 

2  49  38.17 

3.U10 

81  15    8.3 

6.097 

9 

4  37  46.93 

9.3677 

85  35  13.0 

3.373 

10 

2  51  40.20 

3.1966 

81  23  11.3 

8.001 

10 

4  40    8.49 

3.8610 

85  37  31.1 

3.333  1 

11 

2  53  54.56 

3.1430 

21  31    8.5 

7.901 

11 

4  43  30.24 

3.8643 

85  39  40.8 

94101   1 

13 

2  56    3.24 

3.1474 

21  38  59.9 

ijaan 

18 

4  44  53.18 

34W73 

85  41  48.0 

1360 

13 

2  58  12.35 

3.1698 

91  46  45.4 

7.708 

13 

4  47  14.30 

9J10I 

25  43  34.6 

138 

14 

3    0  31.59 

3.1868 

21  54  24.9 

7.608 

14 

4  49  36.59 

9JB738 

25  45  18.6 

L6B5 

15 

3    3  31.85 

3.10B7 

23    1  58.3 

7.607 

15 

4  61  59.04 

9.8766 

25  46  54.0 

1.593 

16 

3    4  41.34 

3.1601 

83    9  25.7 

7.406 

16 

4  54  31.65 

9.3783 

25  48  20.8 

1318 

17 

3    6  51.55 

3.1746 

22  16  47.0 

7.808 

17 

4  56  44.43 

9.8808 

25  49  38.9 

1.383 

18 

3    9    8.18 

3.1798 

23  24    2.1 

7.300 

18 

4  69    7.35 

9.8834 

25  60  48.3 

1387 

19 

3  11  13.13 

3.1863 

33  31  10.9 

7405 

19 

5     1  30.43 

9.8858 

25  51  48.9 

0310 

30 

3  13  24.40 

3.1906 

83  38  13.4 

6.989 

30 

6    3  53.65 

9.8881 

25  58  40.7 

0L79B 

31 

3  15  35.98 

^1997 

88  45    9.5 

6.883 

31 

5    6  17.00 

9.8903 

85  53  83.7 

0347 

33 

3  17  47.87 

3^ 

83  51  59.3 

6.778 

83 

6    8  40.48 

3J933 

85  53  57.9 

0300 

33 

3  20    0.08 

%at»2 

83  58  43.3 

6.663 

83 

6  11    4.08 

3.3913 

86  54  83.3 

0381 

24 

3  22  13.61 

3.3116 

N.83    5  18.8 

6.663 

34 

6  13  37.80 

3.3963 

Nj35  54  39.9 

O309 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Bkmr. 

Bight  AieaulOD. 

Biff, 
forlm. 

DeoliMrtkii. 

DHL 
forlm. 

Hoar. 

BUT. 
forlm. 

]>ecllDAtion. 

Diff. 
forlm. 

THURSDAY  29. 

FRIDAY 

30. 

h.   m.   1. 

1. 

0        1         N 

N 

h.   m.    ■. 

1. 

0      1      n 

u 

0 

5  13  97.80 

S.3Q8S 

NJ95  64  39.9 

0.903 

0 

6  11  15.19 

94003 

N.95  16  98.9 

S.S91 

1 

6  15  61.63 

3Jweo 

95  54  47.6 

0.0W 

1 

6  13  39.73 

94066 

95  13    0.3 

3.M0 

9 

6  18  15.56 

S.80QT 

95  54  46.4 

O.0B3 

9 

6  16    4.93 

94079 

95    9  93.5 

8.069 

3 

5  90  39.50 

^4018 

95  54  36.3 

0.943 

3 

6  18  98.67 

94070 

95    5  37.7 

8.8S8 

4 

5  93    3.71 

S.4087 

95  54  17.3 

0.881 

4 

6  90  53.06 

94000 

95     1  43.0 

8.907 

5 

5  25  97.91 

9.4040 

95  53  49.4 

0.640 

5 

6  93  17.39 

94019 

94  57  39.4 

4.135 

6 

5  97  59.18 

9.406S 

95  53  12.5 

0.080 

6 

6  95  41.65 

94087 

94  53  96.9 

4.S83 

7 

5  30  16.53 

94068 

95  59  96.6 

0840 

7 

6  98    5.84 

9.4020 

94  49    5.6 

4439 

8 

5  39  40.94 

9.4013 

95  51  31.7 

OJOO 

8 

6  30  99.95 

94019 

94  44  35.5 

4.W6 

9 

5  85    5.41 

9.4083 

95  50  97.8 

1.040 

9 

6  39  53.98 

9.8906 

94  39  56.6 

4.733 

10 

5  37  99.93 

9.4000 

95  49  14.9 

1.9M> 

10 

6  35  17.99 

9.8883 

94  35    8.9 

4406 

11 

6  39  54.49 

9.4007 

95  47  53.0 

1440 

11 

6  37  41.76 

9.8985 

94  30  19.5 

0.018 

19 

5  49  19.09 

9.4103 

95  46  99.1 

l.fi00 

19 

6  40    5.50 

9.8948 

94  95    7.4 

6.1fid 

13 

5  44  43.79 

9.410B 

95  44  49.9 

1.740 

13 

6  49  99.13 

94U80 

94  19  53.6 

8406 

14 

5  47    8.38 

9.411S 

95  49  53.9 

1.881 

14 

6  44  59.65 

9.8910 

94  14  31.1 

6.447 

15 

5  49  33.07 

94117 

95  40  55.9 

9.049 

15 

0  47  16.05 

4JIM0 

94    9    0.0 

6400 

16 

•6  51  57.78 

94119 

95  38  46.9 

9.109 

10 

6  49  39.33 

9.88T0 

94    3  90.3 

6.733 

17 

5  54  99.50 

94190 

95  36  39.9 

9UMS 

17 

6  59    9.48 

9.8849 

93  57  39.0 

6476 

18 

5  56  47.99 

94190 

95  34    7.9 

9483 

18 

6  54  95.50 

9.8837 

93  51  35.9 

0.018 

19 

5  59  11.94 

94119 

95  39  33.9 

9.849 

19 

6  56  48.39 

9.8804 

93  45  99.9 

6.168 

90 

6     1  36.65 

94117 

95  99  50.0 

9.793 

90 

6  59  11.14 

9J780 

93  39  16.9 

6.396 

91 

6    4     1.34 

94113 

95  96  58.0 

9.013 

91 

7    1  33.75 

94780 

93  39  54.1 

6488 

99 

6    6  95.99 

94107 

95  93  57.0 

84)08 

99 

7    3  56.90 

9.8781 

93  96  93.6 

6477 

93 

6    8  50.61 

94100 

95  90  47.1 

8.843 

93 

7    6  18.50 

94706 

93  19  44.7 

6.716 

94 

0  11  15.19 

94008 

Nj85  16  98.9 

8.881 

94 

7    8  40.65 

9.8078 

N.93  19  57.6 

6.868 

PHASES 

3  OF  TH 

E  MOON. 

Day.    t 

L     m. 

C  Last  Quarter, 
0  New  Moon,    . 

.      .      .       5     S 

1  17.5 

•    .    .    • 

.      .      .      19      1 

9  36.4 

>  First  Quarter, 
O  Full  Moon,     . 

...    19   a 

0  59.7 

.    .    .    . 

...     97    9 

3  37.9 

Baj 

.    h. 

(T   perio«ft- 

.     .     .     .     IC 

15.0 

C  A 

— -O 1 

DOffee. 

....     99 

11.4 

25 
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GEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

|j 

Star's  Nanw 

P.L. 

P.L. 

P.L. 

t 

P.L. 

•ad 

Noon. 

or 

mh. 

or 

Vlh. 

of 

ixi». 

of 

Position. 

Diff. 

DifL 

Wff. 

Dfc.  ; 

1 

oPegasi 
a  Anetis 

W. 

o       1      u 

78    6  45 

9903 

o      /      u 
79  37  45 

9069 

O        1        if 

81     8  58 

9943 

O         1         II 

82  40  23 

9933 

W. 

34  48  17 

38fiO 

36  21  40 

9888 

37  65  18 

9897 

39  29  11 

9815 

PoUux 

E. 

41     1  48 

9m 

39  28  41 

9860 

37  55  30 

9888 

36  22  14 

98S3 

Jupiter 

E. 

74  11  47 

9848 

72  38  22 

9S41 

71     4  47 

9833 

69  31     1 

9834 

Regulus 

E. 

77  40  57 

9808 

76    6  30 

9790 

74  32  10 

9791 

72  57  30 

9783 

Saturn 

E. 

87  10  20 

98U 

85  36  49 

9886 

84    3    8 

9997 

82  29  15 

9610 

Venus 

E. 

105  43  21 

1987 

104  17  56 

saw 

102  62  21 

8990 

101  26  36 

8910 

d 

aPegaai 
a  Anetis 

W. 

90  20  25 

9888 

91  52  59 

9880 

93  26  44 

9870 

94  58  41 

3889 

W. 

47  22    9 

S761 

48  57  26 

9789 

50  32  57 

9748 

52    8  42 

9789 

Jupiter 

E. 

61  39  27 

9783 

60    4  35 

9779 

58  29  30 

9763 

56  54  14 

9756 

Regulus 

E. 

65     1  29 

9741 

63  25  43 

9783 

61  49  45 

9793 

60  13  36 

9714 

Saturn 

E. 

74  37  11 

9777 

73    2  13 

9766 

71  27    3 

9780 

69  51  41 

9750 

Venus 

E. 

94  15    4 

8164 

92  48  12 

8186 

91  21     9 

8148 

89  53  64 

8186 

3 

a  Anetis 

W. 

60  10  51 

9080 

61  47  68 

9600 

63  26  20 

9686 

66    2  56 

9648 

Aldebaran 

W. 

28  45  56 

9800 

30  18  15 

9867 

31  51  16 

9888 

33  24  64 

3811 

Jupiter 

E. 

48  54  55 

3708 

47  18  26 

96SB 

46  41  44 

9689 

44    4  50 

9880 

Regulus 

E. 

52    9  50 

9800 

50  32  28 

9680 

48  54  63 

9680 

47  17    6 

3640 

Saturn 

E. 

61  51  56 

9704 

60  15  21 

9608 

68  38  35 

9687 

67     1  37 

9676 

Venus 

E. 

82  34  41 

8080 

81     6  14 

8078 

79  37  34 

8068 

78    8  41 

SOU 

SUK 

E. 

125  34    3 

8081 

124    4  20 

8019 

122  34  40 

8006 

121     4  37 

9906 

4 

a  Arietis 

W. 

73  14  36 

9808 

74  53  41 

9869 

76  33     1 

9570 

78  12  37 

S550 

Aldebaran 

w. 

41  21     6 

9703 

42  57  43 

9884 

44  34  45 

9665 

46  12  12 

9640 

Jupiter 

E. 

35  57    8 

9889 

34  18  57 

9634 

32  40  34 

3615 

31     1  59 

9006 

Regulus 

E. 

39    4  53 

3fiW 

37  26  47 

3688 

35  46  29 

9873 

34     6  57 

3564 

Saturn 

E. 

48  53  32 

9090 

47  15  17 

9830 

45  36  49 

9611 

43  58    8 

9001 

Venus 

E. 

70  41     0 

8000 

69  10  47 

9960 

67  40  20 

9078 

66    9  40 

9967 

Sun 

E. 

113  30  39 

9886 

111  59    6 

9094 

110  27  17 

9919 

108  56  13 

9900 

5 

a  Arietis 

W. 

86  34  33 

9801 

88  15  45 

9480 

89  67  13 

9478 

91  38  57 

S465 

Aldebaran 

W. 

54  25    0 

9860 

56    4  38 

3864 

67  44  36 

9880 

69  24  65 

9«4 

Saturn 

E. 

35  41  40 

9890 

34     1  48 

3881 

32  21  46 

9845 

30  41  35 

9080 

Venus 

E. 

58  32  45 

9011 

57    0  40 

3900 

65  28  21 

9888 

63  55  47 

38n 

Sun 

E. 

101  10  55 

9835 

99  37  13 

3894 

98    3  16 

9811 

96  29    2 

9798 

6 

Aldebaran 

W. 

67  51  29 

9464 

69  33  47 

3441 

71  16  23 

3497 

72  69  19 

3414 

Pollux 

W. 

25  50  20 

9839 

27  31     3 

3406 

29  12  23 

9411 

30  54  17 

3148 

Venus 

E. 

46    9  27 

9834 

44  35  30 

9814 

43     1  20 

9805 

41  26  58 

9796 

Sun 

E. 

88  33  37 

9783 

86  67  40 

3719 

85  21  26 

9707 

83  44  56 

36M 

7 

Aldebanm 

W. 

81  38  36 

9361 

83  23  21 

3380 

85     8  23 

9897 

86  63  43 

9816 

Pollux 

W. 

39  31     1 

9366 

41  15  39 

3341 

43    0  40 

9395 

44  46    3 

3811 

Venus 

E. 

33  32  31 

3709 

31  57  13 

3786 

30  21  50 

9757 

28  46  26 

9757 

Sun 

E. 

75  38    3 

9680 

73  59  49 

3616 

72  21  19 

9607 

70  42  33 

9801 

8 

Aldebaran 

W. 

95  44  25 

9968 

97  31  19 

9308 

99  18  27 

9944 

101     6  49 

9935 

PoUux 

W. 

53  38    2 

9946 

55  25  22 

3388 

67  13    0 

9993 

59     0  54 

2919 

Jupiter 

W. 

19  19  40 

9994 

21     5  48 

3977 

22  52  22 

9980 

24  39  22 

9941 

Regulus 

W. 

16  38  26 

9980 

18  24  65 

9387 

20  11  68 

9938 

21  69  29 

9190 

Sun 

E. 

62  24  42 

9888 

60  44  23 

9898 

69    3  48 

9890 

57  23     3 

3800 

9 

PoUux 

W. 

68    4  13 

9168 

69  53  33 

9187 

71  43    6 

9180 

73  32  49 

9M8 
9161 

Jupiter 

W. 

33  39  20 

9186 

36  28    9 

9177 

37  17  11 

9168 

39    6  27 

XIV. 
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GREENWICH  MEAN  TIMF,. 

LTJNAK  DISTANCES 

• 

' 

i 

8ter'8Nim« 

P.L, 

P.L. 

P.L. 

P.L. 

and 
Position. 

Midnight. 

or 

DIfl. 

XVii. 

or 

Diff. 

XVlllh. 

of 
Diff. 

XXIh. 

of 

O        1       u 

O        1         II 

O        1        II 

O        1        II 

1 

aP^asi 

W. 

84  13    0 

99M 

85  43  49 

9015 

87  15  49 

9905 

88  48     1 

9896 

a  Anetis 

W. 

41     3  19 

9805 

43  37  40 

9794 

44  13  16 

9788 

45  47    6 

3Tra 

PoUux 

E. 

34  48  55 

9861 

33  15  33 

9850 

31  43  10 

9890 

30    8  47 

9861 

Jupiter 

E. 

67  57    4 

98M 

66  33  56 

9806 

64  48  38 

9796 

63  14     8 

9790 

Regulns 

E. 

71  3d  40 

9775 

69  47  39 

9766 

68  13  87 

9767 

66  37    3 

9760 

Saturn 

E. 

80  55  13 

9811 

79  30  59 

9809 

77  46  34 

9794 

76  11  68 

9786 

Venus 

E. 

100    0  39 

S901 

98  34  31 

8196 

97    8  13 

8183 

95  41  44 

3174 

3 

aPe^ 
a  Anetis 

W. 

96  31  49 

9804 

98    6    7 

9645 

99  38  36 

9838 

101  IS  15 

9839 

W. 

53  44  40 

9191 

55  30  58 

9710 

56  57  18 

9701 

58  33  57 

9669 

Jupiter 

E. 

55  18  47 

S745 

53  43    7 

9786 

53    7  15 

9797 

60  31  11 

9718 

Kegulus 

E. 

58  37  15 

9TO5 

67    0  43 

9606 

55  S3  57 

9687 

53  47    0 

9678 

Saturn 

E. 

68  16    8 

9741 

66  40  33 

9789 

65    4  36 

9793 

63  88  17 

9714 

Venus 

E. 

88  36  38 

tl9ff 

86  58  49 

8116 

85  30  59 

8106 

84    8  56 

8096 

3 

a  Anetis 

W. 

66  40  46 

96S7 

68  18  51 

9896 

69  57  11 

9615 

71  35  46 

9604 

Aldebaran 

W. 

34  59    8 

9785 

36  33  55 

9763 

38    9  11 

9749 

39  44  55 

9739 

Jupiter 

E. 

49  37  43 

9870 

40  50  33 

9661 

39  13  51 

9659 

37  35    6 

9643 

Begnlus 

E. 

45  39     5 

9680 

44    0  51 

9691 

43  83  35 

9611 

40  43  45 

9603 

Saturn 

E. 

55  34  35 

9886 

53  47    0 

9656 

53    9  34 

964S 

50  31  34 

3639 

Venus 

E. 

76  39  35 

a04S 

75  10  16 

8088 

73  40  44 

8099 

73  10  59 

8011 

' 

Sun 

E. 

119  34  19 

9984 

118    3  46 

997S 

116  33  59 

9960 

115     1  56 

3949 

4 

a  Arictis 

W. 

79  53  38 

9547 

81  33  36 

9536 

83  13  59 

3535 

84  53  38 

9618 

Aldebaran 

W. 

47  50     1 

9839 

49  38  13 

9615 

51     6  47 

9699 

53  45  43 

9564 

Jupiter 

E. 

39  33  13 

9507 

97  44  13 

3660 

36     5    3 

9569 

34  35  43 

9573 

Regulus 

E. 

33  37  13 

9555 

30  47  16 

3546 

89    7    7 

9638 

37  86  46 

3699 

Saturn 

E. 

43  19  14 

3568 

40  40    9 

9564 

39    0  58 

9574 

37  31  33 

9566 

Venus 

E. 

64  38  46 

9956 

63    7  38 

9944 

61  36  15 

9939 

60    4  37 

9991 

Sun 

E. 

107  33  54 

9887 

105  50  19 

9874 

104  17  87 

9869 

103  44  19 

9849 

5 

a  Arietis 

W. 

93  30  59 

9454 

95    3  17 

9449 

96  45  58 

9480 

98  38  44 

9418 

Aldebaran 

W. 

61     5  35 

9510 

63  46  34 

9497 

64  37  53 

9489 

66    9  31 

9468 

Saturn 

E. 

39     1  16 

9584 

37  80  50 

9939 

35  40  31 

9530 

33  59  50 

9639 

Venus 

E. 

53  33  59 

9866 

50  49  56 

9855 

49  16  40 

9845 

47  43  10 

9836 

Sun 

E. 

94  54  31 

9785 

93  19  43 

9779 

91  44  38 

9750 

90     9  16 

3746 

6 

Aldebaran 

W. 

74  43  34 

9401 

76  86    7 

9888 

78    9  59 

9875 

79  54    9 

3364 

Pollux 

W. 

33  36  43 

9438 

34  19  38 

9409 

36    3    0 

9891 

37  46  48 

3874 

Venus 

E. 

39  53  35 

9787 

38  17  40 

9779 

36  43  45 

9773 

35    7  48 

37ff7 

Sun 

E. 

83    8    8 

9081 

80  31     3 

9668 

78  53  39 

9656 

77  16    0 

3643 

7 

Aldebaran 

W. 

88  39  19 

9304 

90  85  13 

9904 

93  11  81 

9988 

03  67  46 

9978 

Pollux 

W. 

46  31  47 

9997 

48  17  51 

9983 

50    4  15 

9969 

51  51     0 

9956 

Venus 

E. 

37  11     3 

9760 

35  35  41 

9766 

84    0  89 

9Tn 

33  35  31 

9798 

Sun 

E. 

69    3  30 

9988 

67  34  U 

9579 

65  44  37 

9560 

64    4  47 

9649 

8 

Aldebaran 

W. 

103  53  34 

9997 

104  41  U 

9919 

106  39  10 

9919 

108  17  19 

9905 

Pollux 

W. 

60  49    4 

9901 

63  37  30 

9191 

64  36  11 

9189 

66  15    5 

9173 

Jupiter 

W. 

36  36  44 

9931 

38  14  86 

9918 

30    9  37 

3906 

31  60  45 

9195 

Eegulus 

W. 

S3  47  86 

9906 

85  35  45 

9199 

87  34  85 

3160 

89  13  83 

3170 

Sun 

E. 

55  43    3 

9501 

54    0  50 

9489 

53  19  86 

9484 

60  37  60 

3477 

9 

Pollux 

W. 

75  33  43 

9137 

77  18  46 

9181 

79    3  58 

3196 

80  53  17 

9131 

Jupiter 

w. 

40  55  53 

9154 

43  45  30 

9147 

44  35  17 

9141 

46  35  13 

3136 
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9 

Sterns  Name 

•nd 

Poiitkm. 

Noon. 

P.L. 

of 

Din 

TTTh. 

P.L. 
of 
DUL 

Vlh. 

P.  I.. 

of 

DIK 

IXh- 

P.L.   1 

Regulufl       W. 
Saturn         W. 
Sun            E. 

O        1        If 

31     2  37 
21  21  22 

48  56    4 

9844 
3410 

O        f        M 

32  52    7 
23    8    3 

47  14    8 

9100 
9886 
9408 

O       J       u 

34  41  51 
24  55  18 
45  32    3 

3141 
3087 
9406 

O         1         K 

36  31  47 
26  43    4 
43  49  50 

9U3 
3810 
9458 

10 

Pollux         W. 
Jupiter         W. 
Eegulufl       W. 
Satum         W. 
Sun            £. 

82  43  44 
48  15  16 
45  44  13 
35  47    6 
35  17  24 

9117 
91t3 
91»4 
9107 
3U1 

84  34  17 
50    5  27 
47  35    6 
37  36  39 
33  34  48 

9116 
9198 
9000 

9150 
9441 

86  24  54 
51  55  44 
49  26     6 
39  26  22 
31  52  12 

9119 
9196 
9000 

9144 
9444 

88  15  35 
53  46    5 
51  17  11 
41  16  14 
30    9  40 

MIO    1 

^! 

9180    1 
9047 

14 

Sun           W. 
Mard            E. 
FomalhaatE. 
aPegast       £« 

20    6  45 
73  25  58 
79    9     8 
99  56  18 

sem 

9706 
9440 

21  42  56 
71  44  51 
77  32  36 
98  13  53 

9736 
9690 
3798 
9403 

23  19     3 
70    4    7 
75  56  33 
96  31  46 

9f790 
3688 
9fI0O 
94T7 

24  55    5 

68  23  46 
74  20  59 
94  50    0 

3700 
9604 

9779 
9401 

15 

Sun            W. 
Man            £. 

a  Pegasi       £. 

32  51  59 
60     8     1 
66  31  14 
86  26  36 

3TM 
901ft 
9000 

9074 

34  26  32 

58  30    6 
64  59    6 
84  47    6 

9011 
9668 

9080 
9003 

36    0  45 
56  59  36 
63  27  36 
83    8    0 

9S3B 
9001 
9071 
9011 

37  34  37 
55  15  32 

61  56  47 
81  29  20 

9044    i 

S701 

S006 

16 

Sun            W. 
Mars            E. 
Fomalhaut  E. 
a  Pegasi       £. 

45  18  36 

47  16  40 
54  34     2 
73  22  29 

9001 
97S0 
0906 
9700 

46  50  16 
45  42  12 
53     7  69 
71  46  29 

9048 
9031 
0363 
3750 

48  21  34 
44    8    9 
51  42  51 
70  10  55 

9006 
9880 
8801 
9773 

49  52  30 
42  34  33 

50  18  41 
68  35  50 

9060    , 
9000    j 
0803 
9100 

17 

Sun           W. 
Mars            £. 

aPe^       £. 
a  Anetis      £. 

57  91  33 

34  53    8 

60  47  33 

102  46  49 

0010 
9000 
9000 

9717 

58  50  15 
33  22  10 

59  15  22 
101  10  32 

8001 
3006 
3080 
3788 

60  18  36 
31  51  39 
57  43  41 
99  34  36 

8108 
0007 
9064 
9700 

61  46  36 
30  21  34 
56  12  30 
97  59    2 

SiSS    ! 
8030 
3078 
9700 

18 

Sun            W. 
a  Pegasi       £. 
a  Anetis      £. 

69     1  30 
48  44  32 

90    6  24 

0907 
0119 
9040 

70  27  31 
47  16  37 
88  32  52 

0333 
0141 
3807 

71  53  13 
45  49  17 

86  59  38 

0388 
0171 
3079 

73  18  37 
44  22  33 

85  26  43 

0908 

0900 
9000 

19 

Sun            W. 

a  Arietis      £. 
Aldebaran    £. 

80  21  26 

77  46  25 

110    9  51 

9010 
9006 

81  45  14 

76  15    9 

108  39  33 

8009 

3001 
0006 

83    8  47 

74  44    7 

107    9  28 

8846 

9078 
0016 

84  32    6 

73  13  20 

105  39  35 

0086 

9008    1 
0030    1 

90 

Sun            W. 

a  Arietis      £. 
Aldebaraa   £. 

91  25  41 
65  42  34 
98  12  59 

0400 
0001 
OOOB 

92  47  51 
64  13    0 
96  44  10 

0414 
0080 
0076 

94  9  52 
62  43  35 

95  15  30 

8438 
8047 
8003 

05  31  45 
61  14  21 

93  46  59 

0400 
0064 

21 

Sun            W. 
a  Aquils      W. 
a  Anetis       £. 
Aldebaraa   £. 

102  19    9 
47  14  56 
53  50  12 
86  26  13 

0450 
4sM0 
0066 

0116 

103  40  19 
48  22  40 
52  21  44 

84  58  23 

0408 
4104 
0001 
8110 

105     1  24 

49  31  12 

50  53  23 
83  30  37 

8407 
4147 
8004 

8134 

106  22  25 
50  40  28 
49  25    6 
82    2  56 

0470 
4100 

0137 

22 

Sun            W. 
a  Aquila      W. 
Mara            W. 
a  Arietis       £. 
Aldebamn   £. 

113    6  48 
56  36    6 
23  30    3 
42    4  51 
74  45  22 

0400 
0086 

9400 
0114 
0106 

114  27  35 
57  48  50 
24  52  16 
40  36  59 
73  17  58 

0480 
8000 

0806 
8117 
8180 

115  48  22 
59    2     1 
26  14  ;38 
39    9  10 
71  50  36 

047B 
8883 
8880 

Olio 
0180 

117    9  10 
60  15  39 
27  37    7 
37  41  24 
70  23  14 

0480 
0856    1 

osai  [ 

0131    ' 
8140 

23 

Sun            W. 

oAquilffl      W. 

123  53  24 
66  29  34 

0470 
8765 

125  14  22 
67  45  23 

0407 
0787 

126  35  23 
69     1  31 

8408 
8731 

127  56  28 
70  17  56 

0400 
3704 
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Q 

Ster'0Nui6 
and 

POflitiOQ. 

Midnight. 

P.L. 

of 
DIfll 

XATh. 

P.L. 

of 

DUt 

xvnpi. 

P.L. 

of 

DUt 

XXIh. 

P.L. 

of 

DUE. 

Begulus 

Saturn 

SuK 

W. 
W. 
E. 

0        i        II 

38  21  67 
28  31  15 
42    7  30 

SIM 
3811 
3449 

0       1        II 

40  12  17 
30  19  47 
40  26     6 

3119 
3603 
3445 

O       1       u 

42     2  47 
33    8  38 
38  43  35 

3189 
3794 
3443 

O          1         II 

43  63  26 
33  67  45 
37    0    0 

3106 

3785 
3441 

10 

Pollux 
Jupiter 
B^ulus 
Saturn 

Sun 

W. 
W. 
W. 
W. 
E. 

90    6  19 
55  36  30 
53    8  19 
43    6  14 
28  27  12 

3109 
3130 
3003 

3116 
34»3 

91  67    5 
67  26  59 
54  59  30 
44  66  19 
26  44  52 

3108 
3119 
3091 
3183 
3460 

93  47  52 
59  17  29 
56  50  43 
46  46  29 
26    3  42 

3106 
3118 
3190 
3181 
3470 

95  38  39 
61     8    0 
68  41  57 
48  36  41 
23  20  46 

3107 
3118 
3000 
3139 
3483 

14 

Sun 
Mars 

Fomalliaat 
aPegasi 

W. 
E. 
E. 
E. 

26  30  57 
66  43  49 
72  46  54 
93    8  34 

3746 
3570 
3797 
3867 

28    6  36 
65    4  16 
71  11  22 
91  27  30 

3767 
3600 
3883 
35S8 

29  42    0 
63  26    6 
69  37  24 
89  46  49 

9760 
2607 
2850 
2589 

31  17    9 
61  46  21 
68    4     1 
88    6  30 

3783 
3636 
3878 
35ff7 

15 

Sun 
Mars 

FomaUiaut 
aPegasi 

W. 
E. 
E. 
E. 

39    8    8 
63  38  63 
60  26  41 
79  61     4 

3860 
3731 
8043 
3649 

40  41   18 
52    2  41 
68  67  20 
78  13  16 

3877 
3740 
3079 
3668 

42  14    6 
50  26  65 
57  28  45 
76  35  53 

3894 
3760 
3119 
3689 

43  46  32 
48  51  34 
56    0  58 

74  68  58 

3913 
9780 
3161 
3708 

16 

Sun 
Mare 

Fomalhaut 
aPegaa 

W. 
E. 
E. 
E. 

61  23    4 
41     1  23 

48  65  30 
67     I  13 

8062 
3883 
8460 
3616 

53  53  14 
39  28  39 
47  33  24 
65  27    6 

3090 
3901 
3469 
3887 

64  23     2 
37  66  22 
46  12  25 
63  63  25 

3087 
3933 
8583 
3860 

66  62  29 
36  24  33 
44  52  36 
62  20  15 

8066 
3943 
8699 
3883 

17 

Sun 
Mars 
aPegasi 
a  Anetb 

W. 
E. 
E. 
E. 

63  14  15 
28  51  57 
54  41  60 
96  23  49 

8148 
8063 
8008 

37« 

64  41  33 
27  23  47 
63  11  41 

94  48  68 

8169 
8073 
3060 
3797 

66    8  31 
25  54     6 
51  42     5 
93  14  26 

3175 
3096 
3056 
3813 

67  36  10 
24  35  54 
60  13     i 
91  40  16 

8191 
8133 
3664 

3839 

18 

Sun 
aP^asi 
a  Anetis 

W. 
E. 
E. 

74  43  43 
42  66  27 
83  64    6 

8367 
8386 
3899 

76    8  33 
41  31     1 
83  21  46 

8363 
3271 
3913 

77  33     6 
40    6  16 
80  49  43 

8394 
8809 

3995 

78  67  34 
38  42  15 

79  17  56 

8808 
8349 

3988 

19 

Sun 

aArietas 

AldebaraD 

W. 

E. 

E. 

86  65  13 

71  42  46 

104    9  64 

8866 

3993 
8094 

87  18    7 

70  12  26 

103  40  23 

3878 
8004 
8044 

88  40  49 

68  42  17 

101  11     6 

3887 
3013 
3063 

90     3  20 
67  12  20 

99  41  57 

8396 

8033 
8060 

SO 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 

E. 

96  53  26 
69  46  15 
93  18  36 

8486 
8061 
8095 

98  15    2 
68  16  18 
90  50  20 

8443 
3068 
8101 

99  36  31 
56  47  29 
89  22  11 

3448 
3073 
8106 

100  67  53 
65  18  47 
87  54    9 

8454 

8079 
8111 

SI 

Sun 

a  At^uilaB 
a  Anetis 
Aldebaran 

W. 
W. 

E. 
E. 

107  43  23 
61  60  24 
47  66  55 
80  36  19 

8419 
4066 
3103 
8139 

109    4  18 
63    0  69 

46  28  48 
79    7  45 

8476 
4031 
8105 
8183 

110  25    9 
54  12     8 
45    0  45 
77  40  15 

8477 
8997 
3109 
8186 

111  45  69 
56  23  51 
43  32  46 
76  12  48 

8478 
8964 
3113 
3136 

22 

Sun 

a  AquilfD 

Man 

a  Arietis 

Aldebaran 

W. 
W. 
W. 
E. 
E. 

118  29  57 
61  29  41 
28  69  44 
36  13  40 
68  56  53 

8478 
3885 
88T7 
8134 
8140 

119  50  46 
62  44    7 
30  22  27 
34  45  59 
67  28  32 

8477 
8814 
8370 
3136 
3140 

121  11  36 
63  58  55 
31  45  18 
33  18  21 
66     1  11 

8475 
3793 
3865 
3139 
3140 

122  32  28 
65  14     4 
33     8  15 
31  50  46 
64  33  50 

8471 
3773 
8858 
3131 
8138 

S3 

Sun 

a  AquilsB 

W. 
W. 

129  17  37 
71  34  39 

8455 

3680 

130  38  61 
72  51  38 

8453 
3674 

132     0     9 
74     8  53 

8446 
..    3661 

133  21  33 
75  26  22 

8445 
8646 
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h 

star's  Name 

P.L. 

' 

P.L. 

P.L. 

P.L 

23 

and 

Noon. 

of 

TTTh. 

or 

Vlh. 

of 

IXh. 

of 

Poflltioa. 

I>iff. 

jm 

DHL 

DUL 

Fomalhaut  W. 

O        f         II 

41  56  24 

40GO 

o      1       n 
43    7    5 

4003 

O        f         II 

44  18  42 

8950 

0       1        II 

45  31  11 

am 

Mars            W. 

34  31  19 

S858 

35  54  29 

3347 

37  17  46 

3843 

38  41    9 

KM 

Aldebaran   E. 

63    6  27 

3138 

61  39     3 

3137 

60  11  38 

8136 

58  44  12 

SIS4 

Pollux          E. 

105    2  54 

809S 

103  34  38 

3001 

102    6  18 

8088 

100  37  54 

son 

24 

a  Aquilas      W. 

76  44     7 

3633 

73    2    6 

3631 

79  20  18 

8609 

80  38  43 

SSM 

Fomalhaut  W. 

51  44  47 

3707 

53     1  27 

3676 

54  18  40 

8644 

55  36  27 

8617 

Mare            W. 

45  39  58 

8803 

47    4    7 

8994 

48  28  25 

8S88 

49  52  50 

8319 

aP^asi       W. 
Aldebaran .  E. 

29    0     5 

8742 

30  16    8 

8679 

31  33  27 

3610 

32  51  51 

S5« 

51  26  30 

8135 

49  58  51 

3134 

48  31  10 

8122 

47    3  27 

SlSl 

Pollux          E. 

93  14  28 

8058 

91  45  27 

3053 

90  16  19 

8047 

88  47    4 

80U 

25 

a  AquilflB      W. 

87  13  48 

3645 

88  33  22 

8538 

89  53    4 

3039 

91  12  56 

S5SS 

Fomalhaut  W. 

62  12  29 

3494 

63  33    0 

8473 

64  53  54 

3452 

66  15  13 

34n 

Mare            W. 

56  57  22 

3338 

58  22  46 

3331 

59  48  19 

3S30 

61  14    3 

8319 

a  Peeasi       W. 
Aldebaran    E. 

39  36  28 

3860 

40  59  30 

8830 

42  23     7 

8801 

43  47  17 

337S 

39  44  35 

3190 

38  16  50 

3133 

36  49    7 

8135 

35  31  28 

SU9 

Pollux          E. 

81  18  44 

8005 

79  48  37 

3997 

78  18  20 

9989 

76  47  54 

9963 

Jupiter         E. 

116  51  47 

8007 

115  21  43 

3097 

113  51  27 

3989 

112  21     1 

98U 

26 

Fomalhaut  W. 

73    6  54 

8845 

74  30  13 

8831 

75  53  49 

8814 

77  17  44 

3»1 

Mare            W. 

68  25  33 

3163 

69  52  26 

3155 

71  19  29 

8148 

72  46  46 

8U4    1 

a  Pegasi       W. 

50  55  20 

8163 

52  22  15 

8143 

53  49  34 

8134 

55  17  14 

8106    1 

Pollux          E. 

69  13  13 

3iM0 

67  41  45 

3933 

66  10     7 

9934 

64  38  18 

3915 

Jupiter         E. 

104  46     8 

3836 

103  14  35 

9936 

101  42  49 

9916 

100  10  51 

9908 

Satum         E. 

117     3  31 

3946 

115  32  11 

3936 

114     0  38 

3936 

112  28  53 

9916 

27 

Fomalhaut  W. 

84  21  12 

3386 

85  46  38 

S^5 

87  12  18 

8314 

88  38  10 

3906 

Mare            W. 

80    6  10 

8083 

81  34  41 

8073 

83    3  23 

3068 

84  32  18 

soao 

a  Pegaa       W. 

62  40  50 

3035 

64  10  32 

3011 

65  40  31 

3996 

67  10  49 

9983 

Pollux          E. 

56  56  32 

3873 

55  23  38 

3866 

53  50  35 

3857 

52  17  21 

9M9 

Jupiter         E. 

92  28    2 

SS59 

90  54  50 

3848 

89  21  25 

3888 

87  47  47 

9839 

Begulus        E. 

93  44  34 

3841 

92  10  59 

3831 

90  37  12 

9831 

89    3  13 

9811 

Saturn          E. 

104  46  56 

3866 

103  13  54 

3856 

101  40  39 

3847 

100    7  13 

9837 

28 

Fomalhaut  W. 

95  50  15 

3163 

97  17    9 

3166 

98  44  11 

8149 

100  11  31 

8146 

Mare            W. 

92    0    2 

8001 

93  30  13 

3063 

95    0  36 

3983 

96  31  11 

9973 

a  Pegasi       W. 

74  46  31 

3918 

76  18  27 

3906 

77  50  38 

3995 

79  23    3 

980 

a  Aneds       W. 

31  22  31 

3814 

32  56  41 

3800 

34  31     9 

2785 

36    5  56 

9m 

Pollux          E. 

44  28  46 

3814 

42  54  36 

3808 

41  20  19 

3803 

39  45  55 

9796 

Jupiter         E. 

79  56  31 

2783 

78  21  38 

3771 

76  46  32 

3761 

75  11  13 

9753 

Regulus        E. 

81  10    2 

3763 

79  34  46 

3754 

77  59  18 

2744 

76  23  37 

9786 

Satum         E. 

92  16  43 

2788 

90  41  59 

2n8 

89    7    2 

2769 

87  31  53 

9769 

29 

Mare            W. 

104     7  11 

3934 

105  38  59 

3916 

107  10  58 

2906 

108  43    9 

9898 

a  Arietis       W. 

44     3  55 

3713 

45  40  17 

3703 

47  16  63 

9693 

48  53  43 

9681 

Jupiter         E. 

67  11  34 

3705 

65  35     1 

9696 

63  58  16 

9688 

62  21  20 

9^ 

Regulus        E. 

68  22  11 

3689 

66  45  17 

3681 

65    8  12 

9673 

63  30  54 

9666 

Satum          E. 

79  32  59 

2718 

77  56  36 

2704 

76  20     1 

3695 

74  43  14 

9SB7 

30 

a  Arietis       W. 

57     1   18 

3683 

58  39  28 

3634 

60  17  50 

2615 

61  56  24 

9606 

Aldebaran   W. 

25  43  24 

3905 

27  15  36 

3866 

28  48  39 

3883 

30  22  25 

9801 

Jupiter         E. 

54  13  46 

3688 

52  35  42 

3699 

50  67  27 

9693 

49  19    2 

9615 

Regulus       E. 

55  21  36 

3633 

53  43  11 

3614 

52    4  35 

960f7 

60  25  49 

3999 

i  Saturn         E.  1 

66  36  29 

3645 

64  58  35 

3688 

63  20  31 

9639 

61  42  16 

9iU 

] 
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GREENWICH    MEAN 

TIME. 

LUNAB  DISTA17CES. 

\iA 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

!  og 
23 

and 
Podtlon. 

Midnight. 

of 
Dur. 

XVb. 

Dur. 

XVlUh 

or 
Dur. 

XXIh. 

of 
DUL 

Fomalhaat 

w. 

O        1         It 

46  44  28 

3657 

o      /       b 

47  58  31 

3816 

0        1         II 

49  13  17 

3778 

O       1        u 

50  28  42 

3740 

Ma» 

w. 

40    4  40 

asss 

41  28  19 

3833 

42  52    4 

3817 

44  15  56 

8308 

Aldebaran 

E. 

67  16  44 

8133 

55  49  13 

8131 

54  21  41 

3139 

52  54     6 

8138 

Pdlux 

£. 

99    9  94 

8079 

97  40  49 

8075 

96  12    9 

3069 

94  43  21 

8066 

94 

a  AqoilflB 

W. 

81  57  90 

8686 

83  16  10 

3675 

84  35  12 

3665 

85  54  25 

8666 

Fomalbaut 

W. 

56  54  43 

3680 

58  13  29 

8665 

59  32  42 

8639 

60  52  23 

8616 

Mara 

w. 

51  17  26 

SS71 

52  42  11 

sm 

54     7    5 

3956 

55  32     8 

8347 

Alde^ran 

w. 

34  11  11 

8613 

35  31  21 

8471 

36  52  18 

3480 

38  14     1 

8891 

£. 

45  35  43 

3119 

44    7  57 

3119 

42  40  10 

8118 

41  12  22 

8119 

Pollux 

£. 

87  17  42 

3083 

85  48  10 

8096 

84  18  30 

3030 

82  48  42 

8013 

1    25 

a  Aquile 

W. 

92  39  56 

3615 

93  53    4 

8608 

95  13  19 

3601 

96  33  42 

8496 

Foinklhaut 

W. 

67  36  51 

8414 

68  58  52 

8896 

70  21  13 

3879 

71  43  54 

8363 

Mars 

w. 

62  39  59 

8903 

64    6    6 

8198 

65  32  23 

8183 

66  58  53 

8174 

a  Pegasi 
AldeWan 

w. 

45  11  57 

8950 

46  37    7 

8335 

48    2  46 

8904 

49  28  50 

8188 

£. 

33  53  54 

8136 

32  26  28 

8143 

30  59  11 

8154 

29  32     7 

8109 

i 

Pollux 

E. 

75  17  19 

3873 

73  46  33 

3965 

79  15  37 

3067 

70  44  30 

3949 

Jupiter 

£. 

110  50  25 

9977 

109  19  38 

3963 

107  48  39 

3954 

106  17  29 

3M« 

1    26 

Fomalhaut 

W. 

78  41  54 

8387 

80    6  21 

8973 

81  31     4 

8963 

82  56     0 

8348 

Man 

W. 

74  14  14 

8134 

75  41  55 

3114 

77    9  48 

8105 

78  37  52 

8003 

' 

a  Pegasi 

W. 

56  45  16 

3088 

58  13  40 

8073 

59  42  24 

8066 

61  11  28 

8M1 

Pollux 

£. 

63    6  18 

3906 

61  34     7 

3898 

60     1  46 

9891 

58  29  15 

9881 

Jupiter 

E. 

98  38  42 

3096 

97    6  20 

3889 

95  33  47 

9879 

94     1     1 

3870 

Saturn 

E. 

110  56  54 

3906 

109  24  43 

3897 

107  52  20 

9887 

106  19  45 

3876 

97 

Fomalhaut 

W. 

90    4  12 

8194 

91  30  28 

8186 

92  56  54 

8178 

94  23  30 

8170 

Mars 

W. 

86     1  26 

8043 

87  30  47 

8033 

89    0  20 

3033 

90  30    4 

8013 

aPegasi 

W. 

68  41  24 

3969 

70  12  16 

3965 

71  43  25 

3»13 

73  14  50 

3980 

Pollux 

£. 

50  43  57 

3843 

49  10  23 

3835 

47  36  40 

3838 

46    2  48 

3830 

Jupiter 

E. 

86  13  57 

3831 

84  39  55 

3910 

83    5  40 

3799 

81  31  11 

3791 

Begulus 

E. 

87  28  59 

3803 

85  54  34 

3793 

84  19  56 

3779 

82  45    6 

3773 

Saturn 

E. 

98  33  32 

3837 

96  59  39 

3817 

95  25  33 

3807 

93  51  14 

3798 

28 

Fomalhaut 

W. 

101  38  36 

8140 

103    5  57 

8137 

104  33  22 

8133 

100    0  51 

8131 

Mars 

W. 

98     1  59 

3963 

99  32  59 

3963 

101     4  11 

3943 

102  35  35 

3934 

«Pef5a8i 

W. 

80  55  43 

3673 

82  28  37 

3863 

84     1  45 

3863 

85  35     5 

3843 

a  Anebs 

W. 

37  40  59 

3180 

39  16  19 

3747 

40  51  56 

3736 

42  27  48 

9736 

Pollux 

E. 

38  11  24 

3TW 

36  36  48 

9791 

35    2    8 

3787 

33  27  23 

9786 

Jupiter 

E. 

73  35  42 

3743 

71  59  59 

3783 

70  24     3 

3733 

68  47  54 

9716 

Begulus 

E. 

74  47  45 

3726 

73  11  40 

3716 

71  35  22 

3707 

69  58  52 

9609 

Saturn 

E. 

85  56  31 

3749 

84  20  56 

3740 

82  45     9 

3781 

81     9  10 

3733 

29 

Mara 

W. 

110  15  31 

3888 

111  48    5 

3880 

113  20  50 

3871 

114  53  46 

38G3 

a  Arieds 

W. 

50  30  48 

3fn3 

52    8    6 

9663 

53  45  37 

3663 

55  23  21 

9643 

JujMter 

E. 

60  44  12 

3671 

59    6  53 

9663 

57  29  22 

3664 

55  51  39 

3646 

Bc^us 

E. 

61  53  25 

3655 

60  15  45 

9646 

58  37  53 

3638 

56  59  50 

9630 

Saturn 

E. 

73    6  16 

3678 

71  29    6 

3669 

69  51  44 

3661 

68  14  12 

9653 

30 

a  Arietis 

W. 

63  35  11 

3096 

65  14     9 

3689 

66  53  19 

3661 

68  32  40 

3ff73 

Aldebaran 

W. 

31  56  52 

3774 

33  31  54 

9760 

35    7  28 

3797 

36  43  32 

9707 

Jupiter 

E. 

47  40  27 

3607 

46     1  42 

960O 

44  22  47 

3603 

42  43  42 

3665 

Begulus 

E. 

48  46  52 

3991 

47    7  45 

9664 

45  28  28 

3577 

43  49    2 

9670 

Saturn 

E. 

60    3  50 

3615 

58  25  15 

9607 

56  46  30 

3600 

55    7  35 

9593 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Sideceel 
Time 

XtiuAIOBor 

ThD., 

Wte 

nUmcUd 

fiom 

i 

1 

•s 

of  the 

Semi- 

diameter 

panbig 

the 

KeM- 

ten. 

i 

DMLte 
Ikoai.; 

Apparent 
Kli^t  Aaoenrion. 

SULfiw 
Ihoor. 

Apparmt 

miLtm 
Ihoor. 

Semi- 
dUuiMter. 

aUeilt 

Jppartnl 

Thiu. 

Sat. 
Sun. 
Mon. 

1 

2 
3 

h.     m.     •. 

16  31  37.81 
16  35  57.63 
16  40  18.07 

s. 

10309 
10.835 
10.861 

S.21  U  15.3 
22    3    9.8 
22  11  38.7 

22.78 
21.72 
20.65 

1^  1^.14 
16  16.28 
16  16.42 

70.86 
70.44 
70.52 

U>  35.95 

10  12.76 

9  48.95 

t. 

0.953 
0.979 
1.00} 

Tues. 
Wed. 
Thur. 

4 
5 
6 

16  44  39.12 
16  49    0.76 
16  53  22.95 

10.886 
10.910 
10.932 

22  19  41.7 
22  27  18.6 
22  34  29.4 

19.67 
18.49 
17.89 

16  16.55 
16  16.67 
16  16.79 

70.60 
70.67 
70.74 

9  24.53 
8  59.51 
8  33.95 

IJOX 
IJOU 
IJtm 

Fri. 
Sat. 
Sun. 

7 
8 
9 

16  57  45.66 

17  2    8.88 
17    6  32.57 

.10.963 
10.973 
10.993 

22  41  13.7 
22  47  31.2 
22  53  21.6 

16.28 
16.16 
14.03 

16  16.91 
16  17.02 
16  17.13 

70.80 
70.86 
70.92 

8    7.86 
7  41.27 
7  14.21 

1.097 
1.117 
1.1S8 

Mon. 
Tues. 
Wed. 

10 
11 
12 

17  10  56.70 
17  15  21.24 
17  19  46.16 

11.011 
11.027 
11.042 

22  58  44.9 

23  3  40.9 
23    8    9.4 

12.89 
11.76 
10.61 

16  17.23 
16  17.33 
16  17.43 

70.98 
71.03 
71.07 

6  46.71 
6  18.81 
6  60.53 

1.164 
1.170 
1.185 

Thur. 

Fri. 

Sat. 

13 
14 
15 

17  24  11.41 
17  28  36.96 
17  33    2.77 

11.055 
11.067 
11.077 

23  12  10.4 
23  15  43.5 
23  18  48.7 

9.46 
8.29 
7.13 

16  17.53 
16  17.62 
16  17.70 

71.11 
71.15 
71.19 

5  21.91 
4  53.00 
4  23.83 

1.197 
1.208 
1.219 

Sun. 
Mon. 
Tues. 

16 
17 
18 

17  37  28.81 
17>41  55.04 
17  46  21.41 

11.085 
11.091 
11.096 

23  21  25.8 
23  23  34.8 
23  25  15.7 

6.96 
4.79 
8.61 

16  17.78 
16  17.86 
16  17.94 

71.22 
71.24 
71.26 

3  54.43 
3  24.88 
2  65.10 

1JS2S 
1.234 
1.240 

Wed. 
Thur. 
Fri. 

19 
20 
21 

17  50  47.89 
17  55  14.45 
17  59  41.07 

11.101 
11.104 
11.104 

23  26  28.4 
23  27  12.9 
23  27  29.0 

2.44 
1.26 
0.08 

16  18.01 
16  18.08 
16  18.14 

71.28 
71.30 
71.30 

2  25.26 
1  55.34 
1  25.36 

1.244 
1.247 
l.I« 

Sat 
Sun. 
Mon. 

22 
23 
24 

18    4    7.70 
18    8  34.31 
18  13    0.85 

11.104 
11.102 
11.100 

23  27  16.9 
23  26  36.5 
23  25  27.7 

1.10 
2.28 
8.46 

16  18.19 
16  18.24 
16  18.29 

71.30 
71.80 
71.30 

0  55.37 
0  25.41 

0    4.4^ 

1.2« 
1.246 
1.243 

Tues. 
Wed. 
Thur. 

25 
26 
27 

18  17  27.30  U.096 
18  21  53.64i  11.091 
18  26  19.83  11.084 

23  23  50.6 
23  21  45.3 
23  19  11.9 

4.63 
6.80 
6.97 

16  18.33 
16  18.36 
16  18.38 

71.29 
71.27 
71.25 

0  34.30 

1  4.00 
1  33.56 

1.239 
1.234 
1.227 

Fri. 

Sat. 
Sun. 
Mon. 

28 
29 
30 
31 

18  30  45.85 
18  35  11.67 
18  39  37.26 
18  44    2.59 

11.076 
11.067 
11.057 
11.046 

23  16  10.5 
23  12  41.1 
23    8  43.9 
23    4  18.8 

8.14 

9.80 

10.46 

11.61 

16  18.40 
16  16.41 
16  18.42 
16  18.42 

71.22 
71.19 
71.16 
71.12 

2    2.98 

2  32.11 

3  1.06 
8  29.75 

1.219 
1.209 
1.200 
1.189 

Tues. 

32 

18  48  27.62  n.oss 

S.22  59  26.1 

12.76 

16  18.42 

71.08 

3  58.14 

1.176 

N 

»n.  —  HMD  IfaM  ortlw  StoMIva. 

tw  pmiiig  in»7  be  to 

and  br  nbtraetfiig  Oils  flram  the  SidMMl  TbM. 
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AT  GREENWICH  MEAN 

NOON.   • 

1 

!  1 

1 

THE 

SUN'S 

Kfintiaaor 
Tim., 

addtdio 

IMff.for 
Ihour. 

front 
lUean 
Tim$, 

Mght  Aacaiuioa. 

wtrtn 

Ihoar. 

Aptannt 
DMllnUkn. 

n&fiir 
Ibonr. 

Sat 
Mon. 

1 

2 
3 

16  31  39.72 
16  35  59.47 
16  40  19.84 

I0.8W 
I0.8S9 
10.8(1 

S.21  54  19.4 
22    3  13.5 
22  11  42.1 

S2.78 
ai.72 
S0.69 

10  35.78 

10  12.59 

9  48.78 

0.9S8 
0.979 
1.005 

h.     m.     .. 

16  42  15.50 
16  46  12.06 
16  50    8.62 

Tues. 
Wed. 
Thur. 

4 

5 
6 

16  44  40.82 
16  49    2.39 
16  53  24.51 

10.886 
10.910 
10.M2 

22  19  44.8 
22  27  21.4 
22  34  31.9 

19.57 
18.49 
17.39 

9  24.86 
8  59.35 
8  33.79 

1.080 
14)64 
1.077 

16  54    5.18 

16  58     1.74 

17  1  58.30 

Fri. 
Sat. 

7 
8 
9 

16  57  47.16 

17  2  10.29 
17    6  33.90 

10.093 
10.973 
10.993 

22  41  15.9 
22  47  33.1 
22  53  23.3 

16.28 
16.15 
14.08 

8    7.70 
7  41.12 
7  14.07 

1.097 
1.117 
1.1S6 

17  5  54.85 
17  9  61.41 
17  IS  47.97 

Mod. 
Tues. 
Wed. 

10 
11 
12 

17  10  67.95 
17  15  22.41 
17  19  47.24 

11.011 
11.027 
1I.0-I2 

22  58  46.4 

23  3  42.2 
23    8  10.5 

12.89 
11.76 
10.61 

6  46.58 
6  18.68 
5  50.41 

1.154 

1.170 
1.185 

17  17  44.53 
17  21  41.09 
17  25  87.65 

Thur. 

Fri. 

Sat. 

13 
14 
15 

17  24  12.40 
17  28  37.85 
17  33    3.58 

11.056 
11.067 
11.077 

23  12  11.3 
23  15  44J2 
23  18  49St 

9.46 
8.29 
7.18 

5  21.80 
4  52.91 
4  23.74 

1.197 
1.209 
1.S19 

17  29  8420 
17  33  80.76 
17  37  27.32 

Sun. 
Moo. 
Tues. 

16 
17 
18 

17  87  29.53 
17  41  55.67 
17  46  21.95 

11.066 
11.091 
11.096 

23  21  26J2 
23  23  85.1 
23  25  15.9 

5.96 
4.79 
8.61 

3  54.85 
3  24.76 
2  55.04 

1.288 
1.2S4 
1.240 

17  41  23.88 
17  45  20.43 
17  49  16.99 

Wed. 
Thur. 
Fri. 

19 
20 
21 

17  50  48  34 
17  55  14.81 
17  59  41.34 

11.101 
11.104 
11.104 

23  26  28.5 
23  27  12.9 
23  27  29.0 

2.44 
1.26 
0.0S 

2  25.21 
1  55.30 
1  25.33 

1.244 
1.247 
1.248 

17  53  lass 

17  67  10.11 

18  1    6.67 

Sat 
Sun. 
Moo. 

22 
23 
24 

18    4    7.88 
18    8  34.39 
18  13    0.83 

11.104 
11.102 
11.100 

23  27  16.9 
23  26  36.5 
23  25  27.7 

1.10 
2.28 
8.46 

0  55.35 
0  25.40 

5-439 

1.248 
1.246 
1.243 

18  6  3.23 
18  8  69.79 
18  12  56.84 

Tues. 
Wed. 
Thur. 

25 
26 

27 

18  17  27.19 
18  21  53.44 
18  26  19.54 

11.096 
11.091 
11.084 

23  23  50.6 
23  21  45.4 
23  19  12.1 

4.63 
5.80 
6.97 

0  34.29 

1  3.98 
1  33.52 

1.2S9 
1.284 
1.227 

18  16  62.90 
18  20  49.46 
18  24  46.02 

Fri. 
Sat 
Sm. 
Moo. 

28 
29 
30 
31 

18  80  45.47 
18  35  11.20 
18  39  36.70 
18  44     1.94 

11.076 
11.067 
11.057 
11.046 

23  16  10.8 
23  12  41.5 
23    8  44.4 
23    4  19.5 

8.14 

9JI0 

10.46 

11.61 

2    2.89 

2  32.06 

3  1.00 
3  29.68 

1.S19 
1.209 
1.900 
1.189 

18  28  42.58 
18  82  89.14 
18  86  35.70 
18  40  82ii6 

Toes. 

23 

18  48  26.88 

11.0SS 

S.22  59  27.0 

12.76 

3  58.06 

1.176 

18  44  28.82 

N 

uNMnnvbtnni 

tmttbn 

MM  M  ttlBt  Ibr  AMMNDt 

NaoQ. 
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I 

i 

's 


I 
I 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


336 
337 
338 

339 
340 
341 

342 
343 
344 

345 
346 
347 

348 
349 
350 

351 
352 
353 

354 
355 
356 

357 
358 
359 


361 
362 


364 
365 
366 

367 


THE  SUN'S 


3ViM  LONGITCfDE. 


249  3^  24.1 

250  36  16.5 

251  37  10.1 

252  38  4.9 

253  39  1.0 

254  39  58.4 

255  40  57.0 

256  41  56.8 

257  42  57.7 

258  43  59.7 

259  45  2.7 

260  46  6.5 

261  47  11.1 

262  48  16.3 

263  49  22.1 

264  50  28.3 

265  51  34.9 

266  52  41.8 

267  53  48.9 

268  54  56.3 

269  56  3.8 

270  57  11.5 

271  58  19.2 

272  59  27.0 

273  60  34.8 

275  1  42.7 

276  2  50.7 

277  3  59.0 

278  5  7.5 

279  6  16.1 

280  7  24.9 

281  8  33.9 


34  23.4 

35  15.7 

36  9.1 

37  3.7 

37  59.6 

38  56.8 

39  55.3 

40  54.9 

41  55.6 

42  57.4 

44  0.2 

45  3.9 

46  8.3 

47  13.3 

48  18.9 

49  24.9 

50  31.4 

51  38.1 

52  45.0 

53  52.2 

54  59.5 

56  7.0 

57  14.5 

58  22.1 

59  29.7 

0  37.4 

1  45.3 

2  53.4 

4  1.7 

5  10.1 

6  18.7 

7  27.5 


DULftnr 
Ihoor. 


62.16 
52.20 
62.26 

62.82 
52  87 
62.42 

62.47 
62.62 
62.67 

62.61 
52.64 
62.67 

62.70 
62.78 
62.76 

62.77 

62.78 
62.79 

62.80 
62.81 
62.82 

62.82 
62.82 
62.83 

62.88 
62.83 
62.83 

52.84 
62.86 
62.86 
62.87 

162.89 


LATTTUBB. 


—0.15 
0.28 
0.42 

0.53 
0.63 
0.71 

0.76 
0.77 
0.77 

0.73 
0.65 
0.55 

0.44 
0.32 
0.19 

—0.06 

4-0.06 

0.18 

0.28 
0.33 
0.36 

0.36 
0.32 
0.26 

0.18 
4-0.07 
—0.05 

0.18 
0.31 
0.44 
0.57 

—0.67 


L(^garithm 

oftho 

Radios  Yeetor 

of  the 

Eirth. 


.9936041 
.9935441 

.9934863 
.9934306 
.9933770 

.9933252 
.9932751 
.9932267 

.9931801 
.9931350 
.9930914 

.9930493 
^930087 
.9929697 

.9929324 
.9928969 
.9928632 

.9928314 
.9928016 
.9927741 

.9927490 
.9927264 
.9927064 

.9926891 
.9926747 
.9926631 

.9926544 
.9926485 
.9926454 
.9926451 

9.9926474 


IMff.for 
Ihonr. 


26^6 
25.6 
24.6 


23.6 
22.7 
21.9 

21.2 
20.6 
19.8 

19.1 
18.6 
17.9 

17.8 
16.6 
16.9 

15.2 
14  4 
13.6 

12.8 
11.9 
10.9 

9.9 

8.8 
7.7 

6.6 
6.4 
4.2 

8.1 
1.9 
0.7 
0.6 

1.5 


of 

SldeiMlOh. 


h.    m.     §. 

7  16  32.78 
7  12  36.87 
7    8  40.96 

7  4  45.04 
7  0  49.13 
6  56  53.S2 

6  52  57.81 
6  49  1.40 
6  45    5.48 

6  41  9.57 
6  37  13.66 
6  33  17.75 

6  29  21.84 
6  25  25.92 
6  21  30.01 

6  17  34.10 
6  13  38.19 
6    9  42.28 

6  5  46.36 
6  1  50.45 
5  57  54.54 

5  53  58.63 
5  50  2.72 
5  46    6.80 

5  42  10.89 
5  38  14.98 
5  34  19.07 


30  23.15 
26  27.23 
22  31.32 
18  35.41 


5  14  39.50 


Noxi.— X  oorvafpondf  to  tlM  mM  «qiiiiiox  of  Um  date,  \'  to  tha  mean  aqoinoz  of  Jan.  Od. 
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GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

SKBflDUimBR. 

HORIZONTAI.  PABALLAX. 

MERIDIAN  PASSAOB. 

>5 

AGE. 

Noon. 

aidnlght. 

Mood. 

DUUfor 
Ihoar. 

Midnight 

DifLfor 

IhOttT. 

DUr-for 
Ihour. 

1 

2 
3 

15  39.8 
15  47.2 
15  54.1 

15  43.6 
15  50.7 
15  57.4 

57  22.4 

57  49.5 

58  14.9 

+1.17 
1.10 
1.02 

57  36.1 

58  2.4 
58  27.0 

+1.13 
1.06 
0.98 

b.     m. 

14  59.1 

15  51.7 

16  42.2 

m. 
2.23 
2.16 
2.07 

d. 

18.5 
19.5  j 
20.5! 

4 
5 
6 

16    0.5 
16    6.3 
16  11.2 

16    3.5 
16    8.9 
16  13.2 

58  38.5 

58  59.7 

59  17.8 

0.94 
0.83 
0.67 

58  49.4 

59  9.2 
59  25.2 

0.88 
0.76 
0.66 

17  31.1 

18  19.5 

19  8.6 

2.08 
2.03 
2.08 

21.5  1 
22.5  i 
23.5 

7 
8 
9 

16  14.8 
16  16.7 
16  16.3 

16  16.0 
16  16.8 
16  15.1 

59  31.2 
59  38.0 
59  36.5 

0.48 
+0.12 
-0.26 

59  35.5 
59  38.4 
69  32.2 

+0.28 

-0.06 

0.47 

19  59.5 

20  53.4 

21  50.5 

2.18 
2.31 
2.48 

24.5 
25.5 
26.5 

10 
11 
12 

16  13.2 
16    7.4 
15  59.0 

16  10.6 
16    3.5 
15  54.0 

59  25.3 

59    3.8 
58  32.8 

0.68 
1.10 
1.46 

59  15.8 
58  49.4 
58  14.4 

0.89 
1.29 
1.60 

22  50.3 

23  51.0 

6, 

2.50 
2.50 

27.5 
28.5 
29.5 

13 
14 
15 

15  48.5 
15  36.8 
15  24.8 

15  42.7 
15  30.8 
J5  18.9 

57  54.4 
57  11.4 
56  27.3 

1.71 
1.88 
1.81 

57  33.3 
56  49.3 
56    5.9 

1.79 
1.84 
1.78 

0  50.4 

1  46.4 

2  38.0 

2.40 
2.24 

2.06 

1.0 
2.0 
3.0 

16 
17 
18 

15  13.4 
15    3.6 
14  55.8 

15    8.3 
14  59.4 
14  52.9 

55  45.7 
55    9.5 
54  41.1 

1.63 
1.36 
1.00 

55  26.7 
54  54.2 
54  30.3 

1.51 

1.18 
0.79 

3  25.4 

4  9.3 
4  50.7 

1.90 
1.78 
1.70 

4.0 
5.0 
6.0 

19 
20 
21 

14  50.7 
14  48.3 
14  48.9 

14  49Ji 
14  48.2 
14  50.3 

54  22.1 
54  13.5 
54  15.5 

0.68 
-0.14 
+0.81 

54  16.5 
54  13.1 
54  20.5 

-0.86 

+0.03 

0.52 

5  30.8 

6  10.8 
6  51.6 

1.67 
1.68 
1.74 

7.0 
8.0 
9.0 

22 
23 
24 

14  52.3 

14  58.1 

15  6.0 

14  54.9 

15  1.8 
15  10.7 

54  27.9 

54  49.5 

55  18.8 

0.71 
1.07 
1.85 

54  37.6 

55  3.3 
55  35.7 

0.90 
1.22 
1.46 

7  34.4 

8  20.1 

9  9.3 

1.84 
1.97 
2.12 

10.0 
11.0 
12.0 

25 
26 
27 

15  16.7 
15  26.0 
15  36.5 

15  20.8 
15  31.3 
15  41.5 

55  53.8 

56  31.9 

57  10.3 

1.68 
1.61 
1.57 

56  12.6 

56  51.2 

57  28.8 

1.58 
1.60 
1.50 

10    2.0 

10  57.5 

11  54.5 

2.25 
2.34 
2.36 

13.0  i 
14.0  i 
15.0 

28 
29 
30 
31 

15  46.3 

15  54.7 

16  1.5 
16    6.4 

15  50.7 

15  58.3 

16  4.2 
16    8.1 

57  46.8 

58  17.5 

58  42.8 

59  0.1 

1.41 
1.18 
0.89 
0.59 

58    2.6 
58  30.8 

58  52.1 

59  6.3 

1.80 
1.08 
0.74 
0.44 

12  51.0 

13  45.9 

14  38.3 

15  28.6 

2.82 
2.23 
2.14 
2.07 

16.0* 
17.0 
18.0  ! 
19.0  i 

32 

16    9.3 

16  10.0 

59  10.6 

+0.28 

59  13.0 

+0.12 

16  17.5 

2.02 

20.0 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  PECLINATION.                          ' 

i 

Hour. 

Bi(htA0oenflioii. 

wir. 
forlm. 

Daelinatlim. 

DW. 
forlm. 

Sour. 

Right  AMHUto. 

Uff. 
forlm. 

BwUnittltt. 

fbrlm. 

SATURDAY   1. 

MONDAY  3. 

h.    m.    8. 

1. 

0        1        11 

II 

h.    m.    B. 

■• 

o      ,      .          ,      i| 

0 

7    8  40.65 

2.S07S 

N.23  12  57.6 

6.868 

0 

8  58  37.53 

3J0OT 

N.15  83  88.2 

lUO  1 

1 

7  11     3.64 

9.8651 

23    6    2.3 

6.990 

1 

9    0  49.96 

3.306& 

15  10    4.4 

11440 

s 

7  13  34.46 

ijmi 

22  58  58.8 

7.197 

3 

9    3    3.30 

9.9038 

14  57  35.4 

11«7 

3 

7  15  46.11 

2.8M6 

22  51  47.2 

7.369 

3 

9    5  14.35 

9.1909 

14  45    1.3 

11013 

4 

7  18    7.60 

3.3508 

82  44  37.5 

7.307 

4 

9    7  36.13 

9.1009 

14  33  83.1 

11516 

5 

7  20  38.92 

3.8589 

33  36  59.7 

7.580 

5 

9    9  37.80 

9.1989 

14  19  37.0 

11719  1 

6 

7  32  50.07 

3^10 

33  39  23.9 

7.665 

6 

9  11  49.39 

9.1903 

14    6  48.7 

11811 

7 

7  35  11.04 

9.8480 

22  3L  40.1 

7.706 

7 

9  14    0.60 

9.1879 

13  53  54.6 

iiari 

8 

7  37  31.83 

3.8150 

23  13  48.4 

7.098 

8 

9  16  11.74 

9.1819 

13  40  55.7 

IS^ll 

9 

7  39  53.44 

9.3430 

22    5  48.8 

8.060 

9 

9  18  33.71 

9.1818 

13  27  62.1 

11089 

10 

7  33  13.87 

9.3380 

21  57  41.3 

aioo 

10 

9  30  33.51 

3.1785 

13  14  43.9 

urn 

11 

7  34  33.11 

3.3856 

21  49  26.1 

6.318 

11 

9  83  44.14 

9.17irr 

13     1  31.9 

lliN 

13 

7  36  53.16 

3J396 

21  41     3.2 

8.445 

13 

9  34  54.60 

9.1780 

13  48  14.0 

113U  j 

13 

7  39  13.02 

3.3!»8 

31  32  33.6 

6.573 

13 

9  37    4.00 

3.1708 

13  34  53.4 

11397 

14 

7  41  32.68 

3.ftM0 

31  33  54.5 

8.606 

14 

9  39  15.04 

9.16n 

13  31  26.5 

114BB 

16 

7  43  52.14 

3.83M 

31  15    8.9 

6.833 

15 

9  31  85.03 

9.1650 

13    7  56.3 

1M» 

16 

7  46  11.40 

3.8198 

31    6  15.8 

8.947 

16 

0  33  34.84 

9.1634 

11  64  31.9 

11606 

17 

7  48  30.46 

3.3150 

20  57  15.4 

9J069 

17 

9  35  44.51 

9.1506 

11  40  43.3 

11677 

18 

7  50  49.32 

3.3135 

30  48    7.6 

0.191 

18 

9  37  54.03 

3.1678 

11  87    O.G 

UTtf 

19 

7  53    7.96 

3.3000 

30  38  53.5 

0JI13 

19 

9  40    3.40 

3.1549 

11  13  13.9 

11811 

20 

7  55  36.39 

^MM 

80  39  30.8 

9.483 

80 

9  43  13.63 

3.1597 

10  59  33.3 

iim 

31 

7  57  44.61 

3.8QM 

80  30    0.8 

9.550 

81 

9  44  81.73 

9.1408 

10  45  88.9     VM 

33 

8    0    3.63 

9.9965 

30  10  84.3 

9.668 

38 

9  46  30.67 

9.1461 

10  31  30.8    nm 

S3 

8    3  30.43 
SU 

3.3050 

NDAY 

N50    0  40.7 
2. 

9.785 

83 

9  48  39.49 
TU 

9.1459 

ESDA^ 

N.10  17  39.1     urn 
Y  4. 

0 

8    4  38.0  L 

3.3015 

N.19  50  50.1 

9.900 

0 

9  50  48.19 

9.1488 

N.10    3  83.8 

14.118 

1 

8    6  55.38 

3.3880 

19  40  53.7 

iOU>14 

1 

9  58  56.76 

9.1418 

9  49  15.0 

14.175 

2 

8    9  13.55 

3.96t6 

19  30  48.4 

10.198 

2 

9  55    5.81 

9.1899 

9  35    8.7 

14JB 

3 

8  11  39.51 

3.3610 

19  30  37.3 

M343 

3 

9  57  13.55 

9.1860 

9  80  47.0 

143BB 

4 

8  13  46.36 

3.3n5 

19  10  19.4 

10.355 

4 

9  59  31.78 

9.1869 

9    6  38.1 

14.343 

5 

8  16    3.80 

3.9740 

18  59  54.8 

10.467 

5 

10     1  39.90 

9.1844 

8  63    5.9 

14J97 

6 

8  18  19.13 

3.3706 

18  49  33.5 

10.577 

6 

10    3  37.91 

9.1397 

8  37  40.5 

14.4« 

7 

8  30  35.36 

9.3671 

18  38  45.6 

10.686 

7 

10    5  45.83 

9.1310 

8  83  13.0 

14J0O 

8 

8  S3  51.18 

3.9686 

18  38     1.3 

10.794 

8 

10    7  53.63 

9.1394 

8    8  40.5 

i4jao 

9 

8  35    6.89 

3.3001 

18  17  10.4 

10.900 

9 

10  10     1.35 

3.1379 

7  54    6.1 

14.498 

10 

8  37  33.39 

9.3566 

18    6  13.3 

11.004 

10 

10  13    8.98 

3.1965 

7  39  88.^ 

ROM 

11 

8  39  37.68 

3.3531 

17  55  10.0 

11.107 

11 

10  14  16.53 

9.1351 

7  34  48.9 

14J0O 

13 

8  31  53.77 

3.3496 

17  44    0.6 

1L900 

13 

10  16  33.09 

9.1388 

7  10    6.3 

14W 

13 

8  34    7.64 

3.3461 

17  32  45.0 

11.810 

13 

10  18  31.38 

3.1336 

6  55  30.9 

14.7TB 

14 

8  36  32.30 

3.3496 

17  21  33.4 

11.410 

14 

10  30  38.70 

9.1314 

6  40  33.0 

14418 

15 

8  38  36.75 

3.9801 

17    9  65.8 

11.510 

15 

10  33  45.95 

3.1303 

6  85  43.6 

14.890 

16 

8  40  50.99 

3.3367 

16  58  32.3 

11.609 

16 

10  34  53.14 

9.1193 

6  10  49.8 

14.893 

17 

8  43    5.02 

9.3839 

16  46  42.9 

11.706 

17 

10  37    0.37 

3.1183 

5  65  54.8 

14A5 

18 

8  45  18.85 

9.9988 

16  34  57.7 

11.903 

18 

10  89    7.34 

9.1174 

5  40  57.6 

14933 

19 

8  47  32.47 

3.3354 

16  23    6.7 

11.868 

19 

10  31  14.36 

3.1166 

6  85  68.8 

16J0OB 

30 

8  49  45.88 

9.32JI0 

16  11  10.0 

11.093 

30 

10  33  31.33 

9.1156 

6  10  56.7 

15JIMS 

31 
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24    6  49.4 

5.713 

12 

30  35  47.68 

34)044 

17  20  50.0 

10.663 

13 

18  49  51.58 

3.4133 

34     1     2.5 

5.850 

13 

20  37  53.15 

34)880 

17  10    8.2 

10.781 

14 

18  52  16.18 

34066 

23  55    7.5 

5J»5 

14 

20  39  58.34 

34)817 

16  59  22.3 

10.700 

15 

18  54  40.40 

3.4004 

23  49    4.4 

6.119 

15 

20  42    2.05 

34)754 

16  48  32.4 

10.866 

16 

18  57    4.33 

3.3940 

33  42  53.3 

6.351 

16 

20  44    7.28 

34)691 

16  37  38.5 

10.981 

17 

18  59  37.68 

3.3875 

23  36  34.3 

6JI83 

17 

20  46  11.24 

3.0630 

16  26  40.8 

10.995 

18 

19     1  50.73 

3.3809 

23  30    7.5 

6J»n 

18 

20  48  14.84 

34)060 

16  15  39.2 

11.006 

19 

19    4  13.38 

3.3743 

23  23  33.0 

6.639 

19 

20  50  18.07 

^jgfiq^ 

16    4  33.9 

11.130 

90 

19    6  35.63 

3.3675 

83  16  50.9 

6.765 

20 

20  52  20.94 

34M48 

15  53  24.9 

11.180 

31 

19    8  57.48 

SJMOe 

33  10     1.3 

6.889 

21 

20  54  23.45 

34)888 

15  42  12.3 

11.340 

39 

19  11  18.93 

3.8543 

33    3    4.3 

74)13 

22 

20  56  35.60 

34)839 

15  30  56.3 

11.398 

33 

19  13  39.98 
FR 

3.3476 

IDAY 

S.33  55  59.9 
14. 

7.135 

23 

30  58  37.40 

su 

34)370 

NDAY 

S.15  19  36.6 
16. 

11355 

0 

19  16    0.63 

3.8407 

S.33  48  48.3 

7306 

0 

81    0  38.85 

34)313 

* 
S.15    8  13.6 

11410 

1 

19  18  20.85 

3J8338 

33  41  39.3 

7J76 

1 

21     2  29.95 

34)158 

14  56  47.3 

11.464 

3 

19  30  40.67 

3.S370 

33  34    3.1 

7.494 

2 

21    4  30.70 

34)005 

14  45  17.7 

11317 

3 

19  33    0.08 

3.3303 

33  36  30.0 

7.611 

3 

21    6  31.10 

34)088 

14  33  44.9 

11360 

4 

19  35  19.08 

3.3133 

S3  18  49.9 

7.736 

4 

21     8  31.16 

141083 

14  32    9.1 

11.690 

5 

19  37  37.67 

3J068 

33  11    3.9 

7.840 

5 

21  10  30.89 

1.0038 

14  10  30.8 

11.670 

6 

19  29  55.84 

3.3903 

33    3    9.1 

IJKa 

6 

21  12  30.30 

1.9875 

13  58  48.4 

11.730 

7 

19  32  13.59 

3.3833 

31  55    8.6 

8L063 

7 

21  14  29.39 

1.9833 

13  47    3.6 

11.769 

8 

19  34  30.92 

3.3858 

81  47     1.5 

&m 

8 

21  16  28.16 

1.0768 

13  35  15.9 

11317 

9 

19  36  47.83 

3.3783 

31  38  47.9 

&379 

9 

21  18  26.61 

14)715 

13  83  85.4 

1L863 

10 

19  39    4.32 

3.3713 

31  30  38.0 

8J85 

10 

21  20  24.74 

14)668 

13  11  32.2 

11308 

11 

19  41  20.39 

3.3643 

31  92     1.7 

8400 

11 

21  22  22.56 

1.9611 

12  59  36.3 

11303 

13 

19  43  36.04 

3.3673 

31  13  39.1 

8.504 

12 

21  24  20.07 

14)660 

12  47  37.7 

11.997 

13 

19  45  51.27 

3^908 

31     4  50.3 

8.607 

13 

31  86  17.28 

1.0510 

12  35  36.6 

13389 

14 

19  48    6.08 

3.3433 

30  56    5.4 

8.798 

14 

21  28  14.19 

1.0461 

12  23  33.1 

13360 

15 

19  50  20.47 

3.9364 

30  47  14.5 

8.897 

15 

21  30  10.81 

14M18 

13  11  37.8 

13.130 

16 

19  52  34.45 

3.3995 

30  38  17.8 

8.994 

16 

21  32    7.15 

1.0865 

11  59  19.0 

13.109 

17 

19  54  48.02 

fua» 

30  39  15.3 

9MI 

17 

21  34    3.20 

14)816 

11  47    8.5 

13.196 

18 

19  57     1.17 

3.3157 

30  30    7.0 

0.186 

18 

21  35  58.96 

1.9370 

11  34  55.8 

12.338 

19 

19  59  13.90 

3.3087 

3'0  10  53.0 

0.360 

Id 

21  37  54.44 

14)333 

11  82  40.9 

13.369 

30 

20    1  26.21 

3.3017 

30    1  33.4 

94r73 

20 

21  39  49.64 

14)177 

11  10  23.9 

13301 

31 

90    3  38.10 

3.1947 

19  53    8.3 

9463 

31 

91  41  44.56 

14)133 

10  58    4.8 

13338 

33 

20    5  49.57 

S.18T7 

19  43  37.8 

9.508 

33 

31  43  39.31 

14)087 

10  45  43.7 

13371 

23 

30    8    0.63 

3.1808 

19  33    3.0 

9.641 

23 

81  45  33.60 

14)043 

10  33  20.5 

13.408 

24 

30  10  11.38 

3.1740 

S.19  33  31.0 

9.797 

84 

31  47  37.73 

14)001 

S.IO  20  55.4 

13.438 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION:                         | 

Hour. 

Bight  AiMttte. 

DUL 
forlm. 

Diff. 
forlm. 

Boat. 

.^ — 

DHL 
Ibrlm. 

■ — 

JUS. 
forlm. 

MONDAY 

17. 

WEDNESDAY   19. 

h.    m.    8. 

B. 

O        1         U 

II 

h.    m.    8. 

8. 

o      /      p 

II 

0 

91  47  97.73 

isni 

S.IO  90  55.4 

1S.488 

0 

93  15    9.18 

1.7818 

S.  0    3  48.3 

UJMO 

1 

91  49  91.61 

ijBon 

10    8  98.5 

1:2^63 

1 

93  16  56.07 

1.7813 

N.  0     9  11.6 

113K 

3 

91  51  15.95 

1.8030 

9  55  59.9 

19.499 

9 

93  18  43.93 

1.7807 

0  33  11.1 

12JB9 

3 

91  53    8.65 

1.8880 

9  43  99.6 

19.6d0 

3 

93  90  99.76 

1.7803 

0  35  10.3 

UJBS 

4 

91  55     1.81 

1.8640 

9  30  57.6 

12.547 

4 

93  92  16.55 

1.7787 

0  48    8.9 

Hjrn 

5 

91  56  54.73 

1.8601 

9  18  94.0 

19.673 

5 

23  24    3.32 

1.7793 

I     1    7.2 

13.968 

6 

91  58  47.49 

1.8788 

9    5  48.8 

19JI09 

6 

23  95  50.07 

1.7790 

1  14    5.1 

12J61 

7 

99    0  39.88 

Ijn-M 

8  53  12.1 

t2U^25 

7 

93  97  36.80 

1.7788 

1  37    2.6 

a9&t 

-8 

99    9  39.12 

1.8088 

8  40  33.9 

19.660 

8 

93  99  93.52 

1.7788 

1  39  59.6 

13416 

9 

99    4  94.14 

1.8603 

8  27  54.2 

19.674 

9 

93  31  10.23 

1.7786 

1  52  56.0 

13Jt» 

10 

99    6  15.94 

1.8617 

8  15  1.3.1 

19.607 

10 

23  32  56.94 

1.7766 

3     5  51.8 

13^ 

11 

93    8    7.53 

i.8ae2 

8    3  30.7 

12,718 

11 

93  34  43.65 

1.7786 

9  18  46.9 

13JU 

19 

99    9  58.92 

1.8648 

7  49  47.0 

13.738 

19 

93  36  30.37 

1.7788 

3  31  41.3 

13.900 

13 

99  11  50.11 

\MU 

7  37    3.1 

13.766 

13 

93  38  17.10 

1.7790 

9  44  34.9 

UjsaB  I 

14 

92  13  41.10 

1.6183 

7  24  16.0 

12.778 

14 

93  40    3.85 

1.7798 

2  57  27.8 

12.87*; 

15 

99  15  31.90 

IJMO 

7  11  28.8 

12.787 

15 

93  41  50.02 

1.7797 

3  10  19.9 

13J61 

16 

92  17  92.51 

1.8430 

6  58  40.5 

12.814 

16 

23  43  37.41 

1.7801 

3  23  11.3 

13.918 

17 

93  19  13.94 

1.8380 

6  45  51.2 

13.831 

17 

23  45  24.23 

1.7806 

3  36     1.6 

13.S3S 

18 

99  91    3.19 

1.8M0 

6  33    0.9 

12.847 

18 

33  47  11.08 

1.7813 

3  48  51.1 

13.918 

10 

93  92  53.96 

1.8380 

6  30    9.7 

12.802 

19 

93  48  57.97 

1.7BI9 

4     1  39.6 

133B  1 

90 

99  94  43.16 

1.8803 

6    7  17.6 

13.876 

90 

93  50  44.90 

1.7816 

4  14  97.1 

aT» 

91 

99  96  33.89 

1.8375 

5  54  34.7 

13.868 

91 

93  52  31.87 

1.7884 

4  97  13.6 

13.79B 

99 

99  98  93.46 

1.8018 

5  41  31.0 

19J)03 

99 

93  54  18.90 

1.7848 

4  39  69.0 

13.7« 

93 

99  30  11.87 
TUI 

1.8393 

2SDA1 

S.  5  38  36.6 
r    18. 

12.914 

93 

93  56    5.98 
THU 

1.7863 

RSDA 

N.  4  52  43.3 
Y   20. 

ttttl 

0 

99  33     1.13 

1.8107 

S.  5  15  41.4 

12.036 

0 

93  57  53.19 

1.7869 

N.  5    5  96.6 

13.713 

1 

99  33  50.22 

1.8178 

5    2  45.5 

13.987 

1 

93  59  40.33 

1.7872 

5  18    8.6 

19Jtt 

9 

99  35  39.19 

1.81W 

4  49  49.0 

12.917 

9 

0     1  37.59 

1.7888 

5  30  49.5 

13^1 

3 

93  37  98.09 

1.8197 

4  36  51.9 

13.867 

3 

0    3  14.93 

1.7906 

6  43  39.1 

Hjn  ' 

4 

93  39  16.73 

1.6100 

4  93  54.9 

13.966 

4 

0    5    3.34 

1.7908 

6  56    7.4 

I33i8  * 

5 

39  41     5.99 

1.6061 

4  10  56.0 

13.976 

5 

0    6  49.83 

1.79S3 

6     8  44.4 

aOM  ! 

6 

93  43  53.73 

1.6063 

3  57  57.3 

13.083 

6 

0    8  37.40 

1.7987 

6  91  20.1 

UJBS  ! 

7 

93  44  43.05 

1.8048 

3  44  58.9 

13.069 

7 

0  10  95.06 

1.7962 

6  33  54.4 

1     13.600  ' 

8 

99  46  30.95 

ijam 

3  31  58.7 

12.806 

8 

0  13  13.83 

1.7968 

6  46  27.3 

I     "^1 
13Jli  1 

9 

99  48  18.34 

1.8006 

3  18  58.9 

13.000 

9 

0  14    0.68 

1.7966 

6  58  58.7 

10 

99  50    6.33 

1.7088 

3    5  58.8 

ISUMM 

10 

0  15  48.64 

1.80O3 

7  11  98.6 

13J86  i 

11 

32  51  54.20 

1.7971 

2  52  58.5 

IZMTI 

11 

0  17  36.71 

1.8090 

7  23  56.9 

HJ90  1 

19 

22  53  41.98 

1.7B65 

2  39  58.0 

18.010 

19 

0  19  34.89 

1.8086 

7  36  33.7 

13A34  1 

13 

22  55  39.66 

1.7880 

9  96  57.3 

13U>18 

13 

0  31  13.18 

1.80ff7 

7  48  48.9 

13.407 

14 

33  57  17.35 

1.7AM 

9  13  56.4 

13.016 

14 

0  93     1.58 

1.80T7 

8     1  12.4 

HJM 

15 

99  59    4.75 

1.7910 

9    0  55.3 

134)17 

15 

0  94  50.10 

1.8097 

8  13  34.2 

UJM 

16 

93    0  53.17 

1.7887 

1  47  54.9 

]3U>]8 

16 

0  96  38.74 

1.8118 

8  95  64.9 

aii8 

17 

93    2  39.5  L 

1.7886 

1  34  53.1 

13.018 

17 

0  98  97.51 

1.8140 

8  38  12.4 

;     13.398 

18 

23    4  26.79 

1.7874 

1  91  52.0 

13.018 

18 

0  30  16.49 

1.8163 

8  50  28.8 

13.960 

19 

23    6  14.00 

1.7863 

1     8  51.0 

isuTn 

19 

0  33    5.47 

1.8187 

9    2  43.3 

'     13JI7 

90 

93    8     1.15 

1.78S3 

0  55  50.1 

iZJOU 

90 

0  33  54.66 

L8311 

9  14  56.0 

:     13.196 

91 

93    9  48.94 

1.76IS 

0  42  49.3 

]34>13 

91 

0  35  44.00 

1.8986 

9  97    6.8 

aM 

99 

93  11  35.97 

1.7688 

0  29  48.7 

13.006 

99 

0  37  33.49 

13381 

9  39  15.7 

13.199 

93 

93  13  99.95 

1.7836 

0  16  48.3 

13.004 

93 

0  39  93.13 

1.087 

9  51  93.5 

aoo9 

94 

93  15    9.18 

1.7616 

S.  0    3  48.9 

13.000 

94 

0  41  13.93 

13813 

N.IO    3  97.3 

ao9i 

X. 


DBCEMBER,    1860. 


209 


i                                           GBEENWICH  MEAN  TIME. 

THE  HOOD'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

t 
Uoar. 

forlm. 

IHff. 
fbrlm. 

Soar. 

«.-^ 

DHL 
forlm. 

Diff. 
forlm. 

FRIDAY 

21. 

SUNDAY  23. 

h.   m.    t. 

1. 

O        1         II 

• 

h.    m.    1. 

B. 

O         1         M 

n 

0 

0  41  13.93 

LOIS 

N.10    3  27.3 

13JI63 

0 

3  13  21.86 

94303 

N.18  47  58.6 

9^73 

1 

0  43    2.80 

1.8840 

10  15  29.9 

ijum 

1 

2  15  33.78 

34847 

18  67  84.7 

9407 

'    d 

0  44  53.02 

La868 

10  27  30.4 

UJ»l 

2 

3  17  26.08 

34400 

19    6  46.3 

9430 

1     ^ 

0  46  43.32 

1.8897 

10  39  28.7 

11.964 

3 

2  19  28.59 

344M 

19  16     3.1 

9.343 

1    4 

0  48  33.79 

L84I7 

10  51  24.8 

UMd 

4 

2  21  31.49 

34609 

19  35  15.3 

9.163 

5 

0  50  24.44 

L8457 

11     3  18.6 

11.877 

5 

2  23  34.71 

34663 

19  34  82.7 

9463 

1     6 

0  53  15.27 

1.8487 

11  15  10.0 

11.887 

6 

2  35  38.26 

34618 

19  43  35.3 

9.003 

7 

0  54    6.39 

1.8618 

11  36  59.1 

11.798 

7 

2  87  43.14 

34673 

19  53  22.8 

8.930 

8 

0  55  57.49 

L8ftS0 

11  38  45.8 

11.766 

8 

3  39  46.35 

34736 

30     1  15.5 

8486 

1     0 

0  57  48.88 

1.8083 

11  50  30.1 

11.717 

0 

3  31  50.89 

34784 

30  10    3.3 

8.761 

:  10 

0  59  40.47 

lJB61fi 

12    3  11.9 

11.676 

10 

3  33  55.76 

34840 

80  18  45.7 

8466 

1  11 

1     1  33.26 

1.8&I8 

13  13  51.3 

11.683 

11 

3  36    0.97 

34606 

30  37  33.1 

6480 

'  13 

1     3  34.26 

1.868-2 

12  25  27.9 

113)0 

12 

3  38    6.52 

34063 

80  35  55.3 

8w494 

i  13 

1     5  16.47 

1.8718 

12  37    2.0 

11.M6 

13 

2  40  13.41 

3.1010 

80  44  33.3 

8.406 

14 

1     7    8.89 

ua7M 

12  48  33.5 

113B 

14 

3  43  18.64 

3.1067 

80  53  44.0 

8.817 

15 

1     9     1.53 

1.8791 

13    0    2.3 

11.467 

15 

3  44  35.31 

3.1133 

81     1     0.3 

8.337 

1  16 

1  10  54.39 

1.8898 

13  11  28.3 

IMIO 

16 

2  46  33.13 

3.1180 

81     9  11.3 

8.186 

1  *^ 

1  12  47.47 

1.8666 

13  23  51.5 

11.883 

17 

3  48  39.37 

3.1387 

81  17  16.6 

8.014 

18 

1  14  40.78 

1.8063 

13  34  11.7 

11.813 

18 

3  50  46.96 

3.1394 

31  35  16.4 

7460 

19 

1  16  34.33 

1.8941 

13.45  39.0 

11J»8 

19 

3  53  54.89 

3.1861 

31  33  10.5 

7466 

SO 

1  18  38.09 

13)80 

13  56  43.3 

11/ilS 

20 

3  55    3.17 

3.1408 

81  40  58.9 

7.769  1 

21 

1  30  32.09 

IMX) 

14    7  54.6 

11.163 

21 

3  57  11.79 

3.1465 

81  48  41.5 

7.683! 

S3 

1  33  16.33 

L9Q0O 

14  19    3.8 

11.111 

33 

2  59  30.75 

3.1633 

81  66  18.3 

7466 

S3 

1  34  10.82 
RAT 

1.M08 

URDA 

N.14  30    7.9 
Y  22. 

1130 

33 

3     1  30.06 
MO 

3.U60 

NDAY 

N.23    3  49.3 
24. 

746T 

0 

1  26    5.56 

Lj»146 

N.14  41    9.8 

113)6 

0 

3    3  89,73 

3.1688 

NJ88  11  14.3 

7467 

1 

1  38    0.56 

L9187 

14  53    8.5 

103t3 

1 

3    5  49.73 

3.1606 

38  18  33.3 

7.386 

3 

1  39  55.81 

IJKOO 

15    3    3.9 

10316 

2 

3    8    0.08 

3.1768 

83  35  46.1 

7.164 

3 

1  31  51.33 

]J»73 

15  13  56.1 

3 

3  10  10.77 

3.1810 

88  32  52.7 

7460 

4 

1  33  47.09 

1.9817 

15  34  45.0 

10.787 

4 

3  13  31.80 

8.1867 

83  39  53.1 

6465 

5 

1  35  43.13 

1JB61 

15  35  30.5 

10.780 

5 

3  14  83.17 

3.1934 

82  46  47.2 

6.M9 

6 

1  37  39.43 

1.M06 

15  46  13.6 

10.673 

6 

3  16  44.88 

3.1961 

22  53  34.9 

6.743 

7 

1  39  35.99 

1.9460 

15  56  51.2 

10416 

7 

3  18  56.94 

34088 

23    0  16.2 

64^1 

1     8 

1  41  33.83 

1.M96 

16    7  26.3 

10466 

8 

3  31     9.34 

34096 

23    6  51.0 

6.935 

i     ^ 

1  43  39.95 

13U3 

16  17  57.9 

10.496 

9 

3  33  83.08 

34163 

23  13  19.2 

6.415 

1  10 

1  45  37.34 

1.9688 

16  28  35.8 

10.486 

10 

3  35  35.16 

34309 

23  19  40.8 

6406 

1  ^^ 

1  47  25.01 

1.9686 

16  38  50.0 

10473 

11 

3  37  48.58 

34366 

83  35  55.7 

6.193 

'  13 

1  49  32.97 

IMB6 

16  49  10.4 

10406 

12 

3  30    3.34 

3.3833 

83  33    3.9 

6310 

1  13 

1  51  31.23 

IJBfM 

16  59  36.9 

io.»as 

13 

3  33  16.44 

34377 

83  38    5.3 

ft.966 

1  14 

1  53  19.78 

1.9783 

17    9  39.5 

10.178 

14 

3  84  30.87 

3.3483 

83  43  59.8 

6460 

15 

1  55  18.63 

1.9833 

17  19  48J3 

10.11'i 

15 

3  36  45.63 

3.3486 

83  49  47.3 

6.733 

16 

1  57  17.78 

1^808 

17  89  53.9 

10444 

16 

3  39    0.70 

3.3640 

83  55  87.8 

6416 

17 

1  59  17.23 

1.9998 

17  39  53.5 

0476 

17 

3  41  16.11 

34605 

84     1     1.3 

6.497 

18 

2     1  16.98 

1.9988 

17  49  49.9 

9406 

18 

3  43  31.85 

3.3660 

84    6  87.6 

6478 

i  ^^ 

2    3  17.03 

94083 

17  59  43.0 

9484 

19 

3  45  47.91 

3.37<U 

84  11  46.7 

6.366 

!so 

2    5  17.38 

94083 

18    9  39.9 

9.768 

20 

3  48    4.30 

34766 

84  16  58.5 

6.187 

'  SL 

2    7  18.04 

9JUU 

18  19  13.6 

9403 

21 

3  50  31.01 

3.3813 

84  83    3.0 

6414 

j23 

2    9  19.00 

94)186 

18  38  53.0 

9.630 

23 

3  63  88.04 

3.3865 

84  87    0.1 

4491 

23 

2  11  20.27 

«y^)ffff 

18  38  38.0 

9447 

33 

3  54  55.39 

3.3917 

84  31  49.8 

4.T66 

L?l_ 

2  13  2L.86 

ajom 

N.18  47  58.6 

9478 

34 

3  57  13.05 

3.3960 

Nj24  36  33.0 

4440 

27 
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Hour. 

DIff. 
forlm. 

DiflL 

Hoar. 

IMff. 
forlm. 

DeeUnMioii. 

iNfl: 
Ibrlm. 

TUESDAY  25. 

THURSDAY  27. 

h.    m.    B. 

1. 

O       #       II 

N 

h.    m.    8. 

1. 

O          i          N 

11 

0 

3  67  13.05 

a.3969 

NM  36  32.0 

4.640 

0 

5  61  69.98 

3.4499 

NJ^  38  18.9 

•2J06 

I 

3  69  31.02 

UMao 

24  41    6.6 

4.513 

1 

5  64  26.99 

3.4505 

25  35  55.8 

%m 

2 

4     1  40.29 

SLWIO 

24  45  33.6 

4.385 

2 

5  56  64.04 

3.4611 

25  33  23.4 

un 

3 

4    4    7.86 

S.3190 

24  49  52.9 

4.356 

3 

5  69  21.12 

3.4515 

25  30  41.7 

2.773 

4 

4     6  26.73 

9J)170 

24  64    4.4 

4.137 

4 

6     1  48.22 

3.4518 

25  27  50.6 

iM 

5 

4     8  45.89 

ajxiis 

24  58    8.1 

3.997 

6 

6    4  15.34 

3.4630 

25  24  50.2 

3J» 

6 

4  11     5.34 

3.8365 

25    2     3.9 

3.865 

6 

6    6  42.46 

3.4530 

25  21  40.5 

3.338 

7 

4  13  25.07 

2J»]3 

25    6  51.8 

3.733 

7 

6    9    9.68 

3.46-20 

25  18  21.5 

3.193 

8 

4  15  45.08 

3.3356 

25    9  31.8 

8.508 

8 

6  11  36.69 

3.4518 

25  14  53.2 

8.548 

9 

4  18    5.37 

3.3406 

25  13     3.7 

3.463 

9 

6  14    3.79 

3.4515 

25  11  15.6 

3.703 

10 

4  20  25.94 

3.3451 

25  16  27.5 

3.338 

10 

6  16  30.87 

3.4513 

25    7  28.7 

3.8S8 

11 

4  22  46.78 

3.3496 

25  19  43.1 

3.m 

11 

6  18  57.93 

3.4508 

25    3  32.5 

4J0I3 

12 

4  25    7.89 

3JI540 

25  22  60.5 

ZM5 

12 

6  21  24.96 

3.4503 

24  69  27.0 

4.10 

13 

4  27  29.26 

3.3563 

25  23  49.7 

3^)16 

13 

6  23  61.95 

3.4495 

24  65  12.3 

4a»  i 

14 

4  29  60.89 

3.3696 

25  28  40.6 

3.780 

14 

6  26  18.90 

3.4486 

24  50  48.4 

4476  ■ 

15 

4  32  12.78 

3.3688 

25  31  23.2 

3.M0 

15 

6  28  45.80 

3.4480 

24  46  15.2 

4j690  ; 

16 

4  34  34.92 

3.3709 

25  33  57.3 

3U90 

16 

6  31  12.65 

3.4470 

24  41  32.8 

4.788 

17 

4  36  57.30 

3Jn49 

25  36  23.0 

3.356 

17 

6  33  39.44 

3.4450 

24  36  41.2 

4336 

18 

4  39  19.91 

3.378S 

25  38  40.2 

3.316 

18 

6  36    6.16 

3.4447 

24  31  40.4 

5«i8 

19 

4  41  42.75 

3.38-36 

25  40  48.9 

3.073 

19 

6  38  32.80 

3.W83 

24  26  30.6 

5.140 

20 

4  44     5.82 

3.3863 

25  42  49.0 

1.980 

20 

6  40  69.36 

3.4418 

24  21  11.7 

5J91 

21 

4  46  29.11 

3JM09 

25  44  40.5 

1.786 

21 

6  43  25.82 

3.4403 

.  24  15  43.7 

6.54-2 

22 

4  48  52.61 

3.3935 

25  46  23.3 

1.641 

22 

6  45  52.19 

3*4366 

24  10    6.6 

&flB 

23 

4  51  16.32 
WED] 

3.8970 

NTESDi 

N.25  47  67.4 
\Y  26. 

1.495 

23 

6  48  18.46 
FR 

3.4370 

IDAY 

N.24    4  20.5 
28. 

&843 

0 

4  53  40.24 

3.4004 

N.25  49  22.7 

1J849 

0 

6  50  44.63 

3.4S53 

N.23  58  25.4 

bjm 

1 

4  56    4.36 

3.4037 

25  50  39.2 

1.303 

1 

6  63  10.70 

3.4835 

23  62  21.4 

%.Ui 

2 

4  58  28.67 

3.4068 

25  51  46.9 

1.054 

2 

0  55  36.66 

3.4316 

23  46    8.5 

6.M0 

3 

5    0  53.17 

3.4098 

25  62  45.8 

0.906 

3 

6  68    2.48 

3.4395 

23  39  46.7 

6L4S7 

4 

5    3  17.85 

3.4138 

25  63  35.8 

0.757 

4 

7    0  28.18 

3.4373 

23  33  16.1 

fcSffl 

5 

6    5  43.71 

3.4158 

25  54  16.7 

0.607 

6 

7    2  63.75 

3U350 

23  26  36.8 

6.7« 

6 

6    8     7.75 

3.4187 

25  64  48.6 

0.457 

6 

7    5  19.18 

3.4337 

23  19  48.7 

6375 

7 

5  10  32.96 

3.4315 

25  55  11.6 

0.307 

7 

7    7  44.47 

3.43(U 

23  12  51.9 

TJWO 

8 

5  12  58.33 

3.4341 

25  55  25.4 

0.156 

8 

7  10    9.62 

3.4180 

23    6  46.4 

;.16i 

9 

5  15  23.85 

3.4385 

25  65  30.2 

0.005 

9 

7  12  34.62 

3.4166 

22  58  32.3 

ijtn 

10 

5  17  49.51 

3.4387 

25  55  25.9 

0.147 

10 

7  14  69.47 

3.4139 

22  61    9.6 

^4ao 

11 

5  20  15.29 

3.4306 

25  55  12.6 

0.300 

11 

7  17  24.16 

3.4103 

22  43  38.3 

7JW 

12 

6  22  41.20 

3.43-28 

25  54  49.9 

0.453 

12 

7  19  48.69 

3.4074 

22  35  58.5 

T.73S| 

13 

5  25    7.23 

3.4348 

25  64  18.1 

0.607 

13 

7  22  13.04 

3.4016 

22  28  10.3 

-iSii' 

14 

6  27  33.38 

3.4367 

25  53  37.1 

0.760 

14 

7  24  37.22 

3.4016 

22  20  13.8 

&ao9' 

16 

6  29  59.65 

3.4386 

25  52  46.9 

0.913 

16 

7  27     1.23 

3.3987 

22  12    9.1 

8.145' 

16 

6  32  26.02 

3.4403 

25  51  47.5 

1.067 

10 

7  29  25.06 

3.3957 

22    3  66.2 

9L«2 

17 

6  34  52.49 

3.4430 

25  50  38.9 

IJKW 

17 

7  31  48.71 

3.3917 

21  55  35.1 

8419 

18 

5  37  19.05 

3.4435 

25  49  21.1 

1J74 

18 

7  34  12.18 

3.8896 

21  47    6.8 

9M 

19 

5  39  45.70 

3.4448 

25  47  54.0 

1.538 

19 

7  36  35.46 

3.3864 

21  38  28.4 

SM 

20 

6  42  12.43 

3.4461 

25  46  17.6 

1.983 

20 

7  38  68.65 

3.8881 

21  29  43.0 

sm 

21 

6  44  39.23 

3.4473 

25  44  31.9 

3.838 

21 

7  41  21.44 

3J798 

31  20  49.6 

mi 

22 

5  47    6.09 

3.4463 

25  42  36.9 

1.993 

22 

7  43  44.13 

3.3765 

21  11  48.3 

9L08B 

23 

6  49  33.01 

3.4491 

25  40  32.6 

3.150 

23 

7  46    6.62 

3.8733 

21     2  39.1 

9.318 

24 

5  51  59.98 

3.4499 

Nj35  38  18.9 

3.300 

24 

7  48  28.91 

3.3096 

N.20  53  22.1 

9317 
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GREENWICH  MEAN  TIME. 
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ASCENSION  AND  DECLINATION. 

i 

Hoar. 

Bight  AMenrion. 

DUt 
for  1  m. 

Deellimtlon. 

BUT. 
forlm. 

Hour. 

Bight  ABoooflioa. 

wir. 

for  1  m. 

Mff. 
for  1  m.  j 

SAT 

URDA 

Y  29. 

MONDAY 

31. 

h.    m.   «. 

1. 

O         1         II 

u 

h.    m.    8. 

■• 

O       1       u 

H 

0 

7  48  28.91 

3.8098 

N50  53  22.1 

Mil 

0 

9  37  59.93 

3.1973 

N.ll  19  40.9 

14.043 

1 

7  50  50.99 

3.3063 

20  43  57.4 

9.476 

1 

9  40  11.67 

3.1943 

11     5  36.4 

14.107 

3 

7  53  12.86 

3.3038 

20  34  25.0 

9.008 

3 

9  42  23.23 

3.1913 

10  61  28.1 

14.169 

3 

7  55  34.52 

3.3M8 

20  24  45.0 

9.738 

3 

9  44  34.61 

3.1883 

10  37  16.1 

14.330 

4 

7  57  55.97 

3.3596 

20  14  57.6 

9.863 

4 

9  46  45.81 

3.1853 

10  33    0.5 

14.390 

5 

8    0  17.21 

3.3333 

20    5    2.8 

9i975 

5 

9  48  66.85 

9.1ffl5 

10    8  41.4 

14.348 

6 

8    2  38.23 

3.3485 

19  55    0.7 

10.097 

6 

9  51    7.72 

8.1797 

9  54  18.8 

14.404 

7 

8    4  59.03 

3.3448 

19  44  51.3 

ia317 

7 

9  63  18.42 

3.1770 

9  39  63.9 

14.450 

8 

8    7  19.61 

3.S4I1 

19  34  34.7 

10.337 

8 

9  55  28.96 

3.1743 

9  35  33.8 

14.513 

9 

8    9  39.97 

3.3374 

19  24  IL.O 

]a455 

9 

9  57  39.34 

9.1717 

9  10  61.6 

14.563 

10 

8  12    O.IO 

3.3337 

19  13  40.2 

lojna 

10 

9  59  49.57 

3.1693 

8  66  16.3 

14.613 

11 

8  14  20.01 

3.3300 

19    3    2.4 

laoso 

11 

10     1  59.65 

3.1668 

8  41  38.0 

14.663 

12 

8  16  39.70 

3.3363 

18  62  17.7 

10.808 

13 

10    4    9.59 

9.1645 

8  36  66.8 

14.710 

13 

8  18  59.17 

3.3396 

18  41  26.1 

10.917 

13 

10    6  19.39 

3.1633 

8  13  12.8 

14.757 

14 

8  21  18.41 

3JI188 

18  30  27.7 

iiuno 

14 

10    8  39.05 

9.1590 

7  57  26.1 

14.802 

15 

8  23  37.42 

3^150 

18  19  22.6 

U.143 

15 

10  10  38.58 

3.1577 

7  42  36.7 

14.M5 

16 

8  25  56.20 

3.3113 

18    8  10.8 

11.353 

16 

10  13  47.98 

9.1555 

7  27  44.7 

14.887 

17 

8  28  14.75 

3.3073 

17  56  52.4 

11.860 

17 

10  14  57.25 

3.1584 

7  12  50.2 

14.939 

18 

8  30  33.07 

3.8035 

17  45  27.5 

11.467 

18 

10  17    6.39 

9.1518 

6  57  63.2 

14.970  1 

19 

8  32  51.16 

3.3897 

17  33  56.3 

11.573 

19 

10  19  15.41 

3.1498 

6  42  53.8 

15.009  ; 

20 

8  35    9.02 

3.3996 

17  22  18.8 

ILOn 

20 

10  21  24.31 

9.1474 

6  27  52.1 

15.047 

21 

8  37  26.65 

3.3990 

17  10  35.1 

11.780 

21 

10  23  33.10 

9.1456 

6  12  48.2 

15.063 

22 

8  39  44.05 

3^2883 

16  58  45.3 

11.HR3 

33 

10  25  41.79 

9.1439 

6  57  42.2 

15.117 

23 

8  43     1.23 

SU] 

3.36U 

C^DAY 

N.16  46  49.4 
30. 

ujm 

33 

10  27  60.38 
TUESDAY, 

3.1433 

JANU. 

N.  5  42  34.3 
fLRY    1,  IQi 

15.148 

;i. 

0 

8  44  18.17 

3.3806 

N.16  34  47,5 

13.063 

0 

1     10  29  68.87 

9.1407 

N.  5  27  34.5 

15.178 

1 

8  46  34.89 

3.3768 

16  22  39.7 

13.190 

3 

8  48  51.38 

3.3780 

16  10  26.0 

13.377 

3 

8  51     7.65 

3.3098 

15  58    6.6 

13.373 

4 

6  53  23.70 

3.3697 

15  45  41.5 

12.466 

5 

8  55  39.53 

3.3030 

15  33  10.8 

13.558 

6 

-8  57  55.14 

3.3563 

15  20  34.6 

13.648 

PHASES  i 

OF  T] 

B[E   MOON. 

7 

9    0  10.53 

3.3947 

15    7  53.0 

13.737 

8 

9    3  25.70 

3^1510 

14  55    6.1 

13.835 

9 

9    4  40.65 

3.3478 

14  42  14.0 

13J>13 

10 

9    6  55.38 

3.3487 

14  29  16.8 

13.997 

Dftj.    h.     m. 

IV 

9    9    9.89 

3JM00 

14  16  14.5 

13.061 

C  Last  Qaai 

rter, . 

5       6     0. 

8 

12 

9  11  24.18 

3.3364 

14    3    7.2 

13.163 

#  New  MoG 

n,     . 

.     13       0  48. 

6 

13 

9  13  38.26 

3.3330 

13  49  55.0 

3)  First  Qua 

jter. 

.     19     18     9. 

8 

14 

9  15  52.13 

3.23a5 

13  36  38.0 

18.833 

O  FuU  Moo 

n,     . 

.     27     15  17. 

4 

15 
16 

9  18    5.80 
9  20  19.27 

3.3363 
3.3338 

13  23  16.3 
13    9  49.9 

18.403 
13.479 

17 

9  22  32.54 

3.3194 

12  56  18.9 

13JkM 

.  .  "t-  I 

18 

9  24  45.60 

3.3100 

12  42  43.4 

18.638 

<C  Perigee, 

,     , 

0 

19 

9  26  58.46 

3.3137 

13  29    3.5 

18.701 

C  Apogee, 

, 

.     .     20      7. 

6 

20 

9  29  11.13 

3.3005 

13  15  19.2 

18.773 

21 

9  31  23.61 

3.3064 

12     1  30.7 

18343 

• 

22 

9  33  35.90 

3.3093 

U  47  38.1 

18.911 

23 

9  35  48.01 

3.3008 

11  33  41.5 

18.978 

24 

9  37  59.93 

3.1973 

N.ll  19  40.9 

14.043 
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LUNAB  DISTANCES. 

i 

% 

Star's  Name 

PL. 

P.L. 

P.L. 

P.L, 

and 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

Position. 

Dio: 

Diff. 

Diff. 

DiS. 

O         1        If 

O        1         IJ 

O         1         M 

O         ,         ,1 

1 

a  Arietis 

W. 

70  12  13 

3664 

71  51  58 

3056 

73  31  54 

9048 

75  12    0 

9640 

Aldebaran 

W. 

38  20    3 

3089 

39  56  58 

36» 

41  34  16 

9600 

43  11  67 

2610 

Jupiter 

E. 

41     4  27 

3S80 

39  25    4 

3678 

■  37  45  32 

9068 

36     5  63 

3061 

Regulus 

E. 

42    9  26 

3968 

40  29  40 

3907 

38  49  46 

9061 

37    9  44 

3615 

Saturn 

E. 

53  28  31 

SfiOT 

51  49  18 

3980 

50    9  56 

9070 

48  30  27 

3969 

Spica 

E. 

96  10  45 

36« 

94  30  45 

3040 

92  60  34 

9038 

91  10  13 

3580 

2 

a  Arietis 

W. 

83  35  12 

3009 

85  16  22 

9496 

86  67  41 

3489 

88  39  10 

9183 

Aldebaran 

W. 

51  25     1 

SfiTI 

53    4  26 

3866 

54  44  10 

9060 

56  24     7 

9546 

Saturn 

E. 

40  11     5 

3044 

38  30  53 

3541 

36  50  37 

9038 

35  10  16 

8536 

Spica 
Venus 

E. 

83  45l  51 

3496 

81     4  28 

3487 

79  22  66 

9480 

77  41  14 

9473 

E. 

93  38    4 

3981 

92    6  24 

3934 

90  34  35 

9916 

89    2  35 

9908 

Sun 

E. 

131  28  25 

3840 

129  54  49 

3883 

128  21     3 

9836 

126  47    7 

9816 

3 

a  Arietis 

W. 

97    9    2 

3148 

98  51  29 

3441 

100  34     5 

9484 

102  16  51 

8498 

Aldebaran 

W. 

64  47  14 

3188 

06  28  30 

3490 

68    9  57 

9483 

69  51  36 

9474 

SDica 
Venus 

E. 

69  10  19 

34S9 

67  27  40 

3433 

65  44  61 

3436 

64     1  63 

8119 

E. 

81  20  14 

3870 

79  47  17 

3864 

78  14  12 

3858 

76  40  59 

9850 

Sun 

E. 

118  54  43 

3T70 

117  19  43 

2789 

115  44  34 

3760 

114     9  14 

8758 

4 

Aldebaran 

W. 

78  22  33 

3486 

80    5  17 

3499 

81  48  10 

3433 

83  31  12 

8417 

Pollux 

W. 

36  20    7 

3400 

38    2  84 

3443 

39  44  67 

3481 

41  27  47 

8183 

Spica 
Venus 

E. 

55  24  49 

3389 

53  40  58 

3383 

51  56  59 

3877 

50  12  51 

8871 

E. 

68  52  40 

3818 

67  18  35 

9813 

65  44  23 

3806 

64  10     3 

8799 

Sun 

E. 

106  10  12 

3716 

104  33  54 

2710 

102  57  28 

3703 

101  20  52 

8696 

5 

Aldebaran 

W. 

92    8  39 

3880 

93  52  35 

9380 

95  36  38 

3870 

97  20  49 

8869 

Pollux 

W. 

50    5  26 

3870 

51  49  37 

9367 

53  33  59 

3309 

55  18  32 

8853 

Spica 
Venus 

E. 

41  30  11 

3844 

39  45  16 

9389 

38     0  14 

3386 

36  15    7 

8881 

E. 

56  16  31 

3T78 

54  41  28 

3769 

53     6  19 

2766 

51  31     6 

3769 

Sun 

E. 

03  15  35 

3668 

91  38     5 

9607 

90    0  27 

3649 

88  22  39 

9644 

6 

Pollux 

W. 

64     3  54 

3818 

65  49  27 

9813 

67  35     9 

9807 

69  20  59 

9801 

Jupiter 

W. 

28    2     9 

3330 

29  47  25 

3331 

31  32  54 

9313 

33  18  36 

9804 

Regulus 

W. 

27    2    7 

3390 

28  47  38 

9811 

30  33  22 

9303 

32  19  18 

3996 

Venus 

E. 

43  33  48 

3747 

41  58  11 

3747 

40  22  33 

3746 

38  46  64 

8747 

Sun 

E. 

80  11  38 

3614 

78  33    2 

3606 

76  54  18 

9604 

75  15  28 

3M9 

7 

Pollux 

W. 

78  12    4 

9377 

79  58  37 

2378 

81  45  16 

3269 

83  32     1 

2366 

Jupiter 

W. 

42    9  40 

3273 

43  56  19 

9968 

45  43    6 

2364 

47  29  59 

2399    ' 

Regulus 

W. 

4L  11  26 

3366 

42  58  16 

2360 

44  45  14 

9366 

46  32  18 

8359   ' 

Saturn 

W. 

30    6  11 

3338 

31  51  30 

9817 

33  37    4 

9909 

35  22  51 

8800   i 

Sun 

E. 

66  59  35 

3570 

65  20    6 

9071 

63  40  31 

9668 

62     0  52 

9966 

8 

Pollux 

W. 

92  26  51 

9303 

94  13  59 

9903 

96     1     9 

9301 

97  48  21 

9300 

Jupiter 

W. 

56  25  52 

3318 

58  13  15 

3341 

60    0  42 

9389 

61  48  12 

2387 

Regulus 

W. 

55  29     0 

3287 

57  16  32 

2380 

59    4     8 

9383 

60  61  46 

9a» 

Saturn 

W. 

44  14  28 

3370 

46     1  11 

3366 

47  48     1 

9363 

49  34  65 

2361 

Sun 

E. 

53  41  38 

3008 

52     1  38 

3003 

50  21  37 

3661 

48  41  34 

3990 

9 

Jupiter 

W. 

70  46     1 

3286 

72  33  35 

3387 

74  21     7 

9339 

76     8  37 

2310 

Regulus 

W. 

69  50  14 

3333 

71  37  54 

9339 

73  25  34 

9334 

75  13  11 

9986 

Saturn 

W. 

58  30     9 

2200 

60  17  15 

9300 

62    4  21 

9296 

63  51  26 

3987 

Sun 

E. 

40  21  19 

30M 

38  41  21 

9006 

37     1  26 

3600 

35  21  35 

2568 

J 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

3j 

Ster'sNuM 

P.t. 

P.t. 

PL. 

p.  L. 

^  fl 

and 

Midnigbt. 

or 

xvt. 

of 

XVllih. 

of 

XXIh- 

of 

8 

Posltknii 

Bit. 

Dlff. 

Diir. 

Difl. 

O         1        M 

O       1       u 

O         1         II 

O         /         II 

1 

a  Arietis 

W. 

76  52  18 

3S» 

78  32  46 

3695 

80  13  25 

3518 

81  54  13 

3510 

AMebaran 

w. 

44  49  57 

9096 

46  28  17 

3619 

48    6  55 

2600 

49  45  50 

3568 

Japiter 

E. 

34  26    5 

35M 

32  46  10 

3058 

31     6    9 

3048 

29  26    3 

3545 

Bc^us 

E. 

35  29  34 

3680 

33  49  15 

3684 

32     8  49 

3039 

30  28  16 

3596 

Satum 

E. 

46  50  49 

3963 

45  11     3 

3958 

43  31  10 

3553 

41  51  10 

3548 

Spica 

E. 

89  29  41 

3899 

87  48  59 

3015 

66    8    6 

3007 

84  27    3 

3000 

9 

a  Arietis 

W. 

90  20  49 

9474 

92    2  39 

3407 

93  44  38 

3461 

95  26  46 

3406 

Aldebaran 

w. 

58    4  18 

3fi36 

59  44  42 

3095 

61  25  20 

3516 

63     6  11 

3507 

Saturn 

E. 

33  29  53 

3084 

31  49  27 

3035 

30    9    2 

3035 

28  28  37 

3538 

Spiea 
Veniui 

E. 

75  59  23 

3166 

74  17  20 

3409 

72  35    9 

3463 

70  52  49 

3446 

E. 

87  30  26 

3000 

85  58    7 

3898 

84  25  39 

3885 

82  53     1 

9878 

Sun 

E. 

125  12  59 

3907 

123  38  40 

9800 

122    4  12 

2793 

120  29  33 

2788 

3 

a  Arietis 

W. 

103  59  46 

3423 

105  42  50 

3415 

107  26    4 

3408 

109    9  27 

3408 

Aldebaran 

W. 

71  83  26 

3406 

73  15  27 

2408 

74  57  39 

3451 

76  40     1 

3444 

Venus 

E. 

62  18  46 

34IS 

60  35  30 

3407 

58  52    5 

3401 

57    8  31 

9305 

E. 

75    7  36 

3844 

73  34    5 

3886 

72    0  25 

3881 

70  26  37 

9894 

Sujsr 

E. 

112  33  45 

3747 

110  58    7 

9789 

109  22  19 

2733 

107  46  21 

2793 

4 

Aldebaran 

W. 

85  14  23 

3410 

86  57  43 

3408 

88  41  13 

9897 

90  24  52 

9391 

Pdiux 

W. 

43  10  51 

3411 

44  54  10 

3401 

46  37  43 

3899 

48  21  29 

9384 

Spica 
Venus 

E. 

48  28  34 

3806 

46  44  10 

3860 

44  59  38 

3855 

43  14  59 

9349 

E. 

62  35  34 

9TO6 

61     0  69 

3788 

59  26  15 

3784 

67  51  27 

9779 

Sun 

E. 

99  44     7 

30BB 

98    7  13 

3688 

96  30  10 

3075 

94  52  57 

3669 

5 

Aldebaran 

W. 

99    5    8 

3864 

100  49  34 

3809 

102  34    7 

3365 

104  18  47 

3350 

PoUux 

W. 

57    3  15 

3844 

58  48  10 

3887 

60  33  15 

3831 

62  18  30 

3334 

Spica 
Venus 

E. 

34  29  53 

3898 

^  32  44  34 

3834 

30  59    9 

3893 

29  13  41 

3330 

B. 

49  55  47 

3767 

48  20  23 

2754 

46  44  55 

3761 

45     9  23 

9749 

Sun 

E. 

86  44  44 

3688 

85    6  40 

3680 

83  28  26 

3636 

81  50    6 

9090 

6 

PoUux 

W. 

71     6  57 

3986 

72  53     3 

3391 

74  39  16 

3985 

76  25  37 

3381 

Jupter 

W. 

35    4  29 

2987 

36  50  33 

3391 

38  36  46 

2984 

40  23    9 

2979 

B^gulus 

W. 

34    5  25 

3988 

35  51  42 

3983 

37  38    8 

2976 

39  24  43 

2270 

Venus 

E. 

37  11  16 

3748 

35  35  40 

3751 

34    0    8 

2765 

32  24  41 

2761 

Sun 

E. 

73  36  30 

3068 

71  57  26 

3588 

70  18  15 

9084 

68  38  58 

2080 

7 

Pc^ux 

W. 

85  18  51 

2268 

87    5  45 

3360 

88  52  44 

9358 

90  39  46 

2356 

Jupiter 

W. 

49  16  59 

3306 

51     4    4 

2951 

52  51  16 

9348 

54  38  32 

2945 

Regnlus 

W. 

48  19  28 

9349 

50    6  43 

2345 

51  54     4 

3341 

53  41  30 

2939 

Saturn 

W. 

37    8  50 

3993 

38  55     1 

3385 

40  41  22 

2380 

42  27  51 

2974 

Sun 

E. 

00  21     9 

3563 

58  41  22 

3500 

57     1  30 

2507 

55  21  36 

9954 

8 

Pollux 

W. 

99  35  34 

3360 

101  22  47 

3300 

103  10    0 

2351 

104  57  12 

2359 

Jupiter 

W. 

63  35  44 

2987 

65  23  16 

3987 

67  10  51 

3387 

68  58  26 

^37 

Kc^us 

W. 

62  39  26 

3381 

64  27    7 

3980 

66  14  50 

3331 

68     2  31 

2330 

Satum 

W. 

51  21  52 

3306 

53    8  53 

2906 

54  55  57 

3356 

56  43    2 

2954 

Sun 

E. 

47     1  30 

3500 

45  21  26 

2060 

43  41  22 

3651 

42     1  20 

2502 

0 

Jupiter 

W. 

77  56    5 

3348 

79  43  29 

2945 

81  30  49 

3248 

83  18     5 

2251 

Renins 

W. 

77    0  45 

3389 

78  48  15 

2941 

60  35  42 

3345 

82  23    3 

2347 

Satum 

W. 

65  38  29 

3909 

67  25  29 

9961 

69  12  26 

3304 

70  59  19 

2207 

Sun 

E. 

33  41  48 

3566 

32    2    7 

3073 

30  22  33 

3577 

28  43     7 

2583 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  NamA 

P.  L. 

P.  L. 

P.L. 

P.L. 

aad 

Noon. 

of 

mh. 

of 

VPl 

of 

I»- 

of 

o  g 

14 

Poeitioii. 

Dur. 

Diff. 

DIff. 

SML 

Sun 

W. 

O        1        11 

34  40  31 

9056 

O        1         If 

36  11  39 

9969 

O        1         H 

27  42  19 

9088 

O        1       u 

29  12  54 

9097 

Mara 

E. 

58    0  33 

9633 

56  36  47 

9849 

54  53  23 

9866 

53  20  21 

9683 

a  Anetis 

E. 

65  50  30 

7766 

64  15  17 

9786 

62  40  30 

9806 

61     6    9 

9898 

E. 

108    3  55 

9609 

106  24  59 

9614 

104  46  23 

9636 

103    8    6 

9648 

15 

Sun 

W. 

36  41  13 

3072 

38    9  56 

8067 

39  38  22 

8103 

41    6  29 

8118    > 

Mars 

E. 

45  40  37 

9070 

44     9  47 

9066 

43  39  17 

8006 

41     9  11 

8023 

aPc^i 
a  Anetis 

E. 

53  31  33 

9043 

51  50    9 

9960 

50  19  17 

9006 

48  48  59 

8094 

E. 

95     1  45 

9718 

93  25  29 

9789 

91  49  33 

9747 

90  13  55 

9709 

16 

Sun 

W. 

48  33  36 

8198 

49  48  44 

8907 

51  14  45 

8931 

52  40  29 

3986 

Mars 

E. 

33  44  13 

3116 

32  16  23 

8133 

30  48  53 

3166 

29  21  50 

8178 

aPe^ 

a  Anetis 

E. 

41  26  39 

8186 

40    0  13 

8934 

38  34  33 

8S66 

37    0  41 

8800 

E. 

83  30  35 

9633 

80  46  50 

2847 

79  13  33 

9661 

77  40  14 

9876 

17 

Sun 

W. 

59  45    6 

8801 

61     9  16 

3814 

63  33  11 

8835 

63  56  53 

8887 

a  Arietis 

E. 

69  58  43 

9089 

68  27  12 

9049 

66  55  55 

9063 

65  24  54 

9971 

Aldebaran 

E. 

103  39  39 

9078 

100  58  59 

9089 

99  38  33 

8000 

97  58  20 

8000 

18 

Sun 

W. 

70  53  15 

8887 

73  14  46 

8896 

73  37    7 

8406 

74  59  18 

8414 

a  A(^uila8 
a  Anetis 

W. 

44     5  35 

4B51 

45  11  31 

4988 

46  18  35 

4984 

47  26  29 

4188 

E. 

57  53     4 

8099 

56  23  19 

3031 

54  53  45 

8039 

53  24  21 

8048 

Aldebaran 

E. 

90  30  17 

8066 

89     1  14 

8066 

87  33  23 

8073 

86     3  39 

8079 

19 

Sun 

W. 

81  48    8 

8440 

83    9  33 

8460 

84  30  53 

3464 

85  53    9 

3497    : 

a  Aqmlsd 

W. 

53  16  44 

8080 

54  28  34 

8060 

65  40  53 

8033 

56  53  39 

3806    1 

a  Anetis 

E. 

45  59  48 

8064 

44  31  19 

8001 

43    3  68 

8096 

41  34  44 

3101 

Aldebaran 

E. 

78  43  10 

8119 

77  14  15 

8116 

75  46  35 

8123 

74  18  42 

3198 

30 

Sun 

W. 

93  37  38 

8408 

93  58  38 

8469 

95  19  37 

8469 

96  40  36 

3408 

a  Aquilas 

W. 

63     3  29 

8809 

64  18  29 

3786 

65  33  47 

8768 

66  49  22 

3763 

Fomalhaut 

W. 

38  59  57 

4954 

40    7  32 

4185 

41  16  13 

4130 

42  25  54 

4009 

a  Arietis 

E. 

34  15  11 

8128 

33  47  35 

8139 

31  30    5 

8138 

29  52  40 

31« 

Aldebaran 

E. 

67     1  15 

8149 

65  33  56 

8144 

64    6  40 

8145 

62  39  25 

3148 

31 

Sun 

W. 

103  35  55 

8466 

104  47    8 

8468 

106    8  35 

8449 

107  29  46 

3444 

a  Aquilae 

W. 

73  11  13 

8668 

74  38  18 

8<m 

75  45  36 

8660 

77    3    6 

3648 

W. 

48  37  19 

8639 

49  41  48 

3796 

50  56  54 

3762 

52  12  36 

3790 

Mars 

W. 

33  52  36 

8417 

35  14  33 

8406 

36  36  33 

3804 

27  58  56 

8364 

Aldebaran 

E. 

55  23  33 

8160 

53  56  33 

8160 

63  29  13 

3160 

51     2     3 

3M8 

PoUux 

E. 

97  11  58 

8683 

95  43  40 

8670 

94  15  18 

8660 

92  46  51 

3618 

23 

Sun 

W. 

114  18    7 

3418 

115  40    9 

8406 

117    3  20 

3896 

118  24  41 

3888 

•  a  Aquilas 

W. 

83  33  40 

8594 

84  53  31 

8666 

86  11  12 

8676 

87  30  13 

3506 

Fomalhaut 

W. 

58  39     3 

3693 

59  57  46 

8667 

61  16  56 

8645 

62  36  31 

8S38 

Mars 

w. 

34  53  58 

8899 

36  17  36 

8818 

37  41  27 

8806 

39    5  31 

3296    , 

Aldebaran 

E. 

43  46     3 

8148 

43  18  50 

3147 

40  51  37 

8146 

39  34  23 

314S 

Pollux 

E. 

85  33     1 

8069 

83  53  63 

3046 

82  24  37 

3039 

80  55  12 

3031 

33 

Sun 

W. 

125  18  59 

8889 

136  43  25 

3899 

128    6     3 

8817 

129  29  55 

3306 

Pomalbaut 

W. 

69  30  17 

8493 

70  42     9 

8403 

72     4  23 

8865 

73  26  56 

3368 

aPegasi 

W. 

46  53  51 

8338 

48  19  15 

3916 

49  45     5 

8193 

51  11  21 

8172 

Mars 

W. 

46    8  59 

8940 

47  34  21 

8398 

48  59  57 

8917 

50  25  46 

3204 

Pollux 

E. 

73  35  38 

9088 

71  55  10 

9979 

70  24  31 

9068 

68  53  40 

90S0 

Jupiter 

E. 

109  13  31 

9956 

107  42  23 

9945 

106  11     1 

9035 

104  39  26 

2924 

J 
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GREENWICH  MEAN 

TIME. 

LUNAB  DISTANCED 

14 

Ster'iName 

P.L. 

P.L. 

P.L. 

P.L. 

Position. 

Midnight. 

of 
Diff. 

XVh. 

of 

Dur. 

xvinh. 

of 
IHff. 

XXlh. 

of 
Diff. 

Sun 

W. 

O         1         II 

30  43  11 

8013 

O         J          u 

33  13    9 

8097 

o      1      n 
33  43  48 

8043 

O        1       u 

35  13     9 

8006 

Mara 

E. 

51  47  40 

9001 

50  15  33 

9917 

48  43  35 

9030 

47  11  50 

9909 

aFe^jaaa 

E. 

59  33  15 

9B49 

57  58  50 

9870 

56  35  54 

9694 

54  53  38 

9918 

a  Anetis 

E. 

101  30  10 

9608 

99  53  34 

9678 

98  15  18 

9687 

96  38  31 

9708 

15 

Sun 

W. 

43  34  17 

8138 

44     1  46 

8148 

45  38  57 

3163 

46  55  50 

8178 

Mars 

E. 

39  39  36 

8043 

38  10    5 

8000 

36  41     5 

8077 

35  13  37 

8096 

aPe^i 
a  Anetis 

E. 

47  19  16 

8003 

45  50    9 

3063 

44  31  39 

8116 

43  53  49 

8149 

E. 

88  38  37 

9777 

87     3  39 

9791 

85  38  59 

9800 

83  54  38 

9819 

16 

Sun 

W. 

54     5  56 

8900 

55  31     6 

8963 

56  56     1 

8376 

58  30  41 

8988 

Mars 

E. 

37  55    9 

8196 

36  38  55 

3919 

35     3     8 

8940 

33  37  46 

8366 

aPepu 
a  Anetis 

E. 

35  45  40 

8808 

34  83  36 

8411 

33    0  33 

3470 

31  39  34 

8083 

E. 

76    7  33 

9888 

74  34  49 

9801 

73    3  31 

9019 

71  30  38 

9996 

17 

Sun 

W. 

65  30  33 

8848 

66  43  38 

8806 

68    6  43 

3869 

69  89  34 

8879 

a  Arietis 

E. 

63  54     5 

9963 

63  33  31 

9998 

60  53     9 

3004 

59  33     1 

8018 

Aldebanin 

E. 

96  38  19 

8090 

94  58  31 

8030 

93  38  56 

3089 

91  59  31 

8047 

18 

Sun 

W. 

76  31  19 

8431 

77  43  13 

8497 

79    4  58 

3434 

80  36  36 

3489 

a  AqwUso 
a  Anetis 

W. 

48  35  11 

4137 

49  44  37 

4007 

50  54  43 

4004 

53     5  36 

4093 

E. 

51  55    8 

3006 

50  36     5 

3064 

48  57  11 

8070 

47  38  35 

8078 

Aldebaran 

E. 

84  35     4 

8087 

83    6  39 

8009 

81  38  31 

3101 

80  10  13 

8106 

19 

Sun 

W. 

87  13  31 

8461 

88  34  39 

8468 

89  55  34 

3460 

91  16  37 

8467 

a  A(^uilfB 

W. 

58    6  51 

3863 

59  30  38 

8861 

60  34  37 

8840 

61  48  48 

8890 

a  Anetis 

E. 

40    6  36 

8107 

38  38  35 

8113 

37  10  40 

8116 

35  43  58 

3190 

Aldebaran 

E. 

73  51     3 

8130 

71  83  30 

8188 

69  56     1 

3138 

68  38  37 

8180 

SO 

Sun 

W. 

98     1  36 

8468 

99  33  37 

8460 

100  43  40 

94ia 

103    4  46 

8460 

a  Aquilffi 

W. 

68    5  14 

8737 

69  31  33 

8793 

70  37  45 

8709 

71  54  33 

8606 

FoDialhaut 

W. 

4a  36  33 

4008 

44  48    5 

3050 

46    0  35 

8914 

47  13  31 

3879 

a  Arietis 

E. 

38  35  31 

8148 

36  58    9 

8108 

35  31     3 

8108 

34    4     3 

8164 

Aldebaran 

E. 

61  13  13 

8148 

59  45     1 

8149 

58  17  51 

8149 

56  50  41 

8100 

SI 

Sun 

W. 

108  51  13 

8488 

110  13  46 

3489 

111  34  36 

8496 

113  56  13 

8430 

a  AquOas 

W. 

78  30  49 

8686 

79  38  44 

8036 

80  56  51 

8614 

83  15  10 

8604 

Fomalhaut 

W. 

53  38  53 

8693 

54  45  40 

8677 

56    3  59 

8644 

57  30  47 

8616 

Mars 

W. 

39  31  31 

8873 

30  44  19 

8863 

33    7  19 

8801 

33  30  33 

8839 

Aldebaran 

E. 

49  34  53 

8148 

48    7  41 

8148 

46  40  38 

8148 

45  13  16 

8147 

Pollux 

E. 

91  18  18 

8636 

89  49  39 

3630 

88  30  53 

8614 

86  53     1 

8604 

23 

.Sun 

W. 

119  47  11 

8879 

131     9  51 

8369 

138  33  43 

8860 

133  55  45 

3800 

a  AquilsB 

W. 

88  49  34 

8007 

90    8  45 

3049 

91  38  15 

8040 

93  47  55 

8033 

Fomalhaut 

W. 

63  56  30 

8001 

65  16  53 

8480 

66  37  39 

8460 

67  58  48 

8449 

Mars 

W. 

40  39  47 

8986 

41  54  15 

8970 

43  18  56 

8963 

44  43  51 

8903 

Aldebaran 

E. 

37  57  13 

8101 

36  30    4 

8103 

35    3  59 

8106 

33  36     0 

8169 

PoUux 

E. 

79  35  38 

8093 

77  55  53 

8010 

76  85  59 

8006 

74  55  54 

9097 

S3 

Sun 

W. 

130  54    0 

8904 

133  18  18 

3389 

133  43  51 

8970 

135    7  38 

8900 

Fomalbaut 

W. 

74  49  49 

8801 

76  13    3 

3833 

77  36  35 

8818 

79     0  36 

8301 

aPegasi 

W. 

53  38    3 

8103 

54    5  10 

3139 

55  33  43 

3113 

57    0  38 

8008 

Mars 

W. 

51  51  51 

3191 

53  18  11 

3178 

54  44  46 

3166 

56  11  36 

8103 

Pollux 

E. 

67  S3  36 

9049 

65  51   19 

9939 

64  19  49 

9938 

63  48    6 

9018 

Jupiter 

E. 

103     7  38 

9913 

101  35  35 

9909 

100    3  19 

9890 

98  30  47 

9879 
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XVII. 


GREENWICH    MEAN 

TIME. 

n 

1 
LUNAR  BIBTANCES. 

h 

34 

Star's  Name 

P.L. 

P.Ii. 

P.  L. 

P.L. 

aad 

Noon. 

of 

TTTh. 

of 

Vlh. 

of 

ix>. 

of 

Podtlcm. 

Din; 

Din; 

VUL 

Mft 

Fomalhaut 

W. 

o      1       a 

80  94  36 

8986 

O       1        « 

81  49    4 

8370 

O        1         U 

83  13  51 

8317 

o      1       n 

84  38  63 

M 

aP^asi 

W. 

58  98  55 

dm 

59  57  37 

8066 

61  26  41 

3088 

62  56    7 

8090 

Mara 

w. 

57  38  42 

aiS9 

59    6    4 

8197 

60  33  41 

3113 

62     1  36 

8000 

FoUux 

E. 

61  16  10 

3MT 

59  44    0 

3806 

58  11  36 

3885 

56  38  68 

9B74 

Jupiter 

E. 

96  58     1 

3896 

95  94  59 

3855 

93  51  42 

9841 

92  18    8 

9680 

Regulus 

E. 

98    6  95 

3877 

96  33  37 

3866 

95    0  34 

3854 

93  27  16 

9043 

95 

aPegasi 

W. 

70  98  41 

9935 

72    0  15 

^9» 

73  32    8 

3906 

75    4  92 

9688 

Mars 

W. 

69  95  90 

8099 

70  54  57 

8016 

79  94  60 

8000 

73  65    3 

9088 

a  Arietis 

W. 

96  59    6 

9843 

28  32  40 

3839 

30    6  39 

9803 

31  41     4 

S786 

PoUux 

E. 

48  59  18 

9831 

47  18  17 

9811 

45  44    3 

9800 

44    9  36 

3700 

Jupiter 

E. 

84  26  13 

3766 

82  61    0 

9768 

81  15  30 

9789 

79  39  49 

S796 

Regulus 

E. 

85  36  49 

«m 

84     1  44 

3764 

89  96  99 

3753 

80  60  68 

9788 

26 

aPegasi 

W. 

89  50  93 

3816 

84  24  32 

9801 

85  58  59 

9797 

87  33  43 

9n4 

Mars 

W. 

81  30  26 

3916 

83    2  94 

3908 

84  34  39 

9888 

86    7  13 

90m 

a  Arieds 

W. 

39  38  50 

9701 

41  15  29 

9687 

49  52  27 

96W 

44  99  47 

9057 

Pollux 

E. 

36  14  13 

9749 

34  38  38 

3743 

33    2  55 

9739 

31  97    7 

9735 

Jupiter 

E. 

71  36  18 

9660 

69  58  45 

9648 

68  20  54 

9685 

66  49  46 

9099 

Regulus 

E. 

72  48  59 

9673 

71  11  42 

3660 

69  34     9 

9648 

67  56  19 

908S 

Saturn 

E. 

84  19    7 

9681 

82  42     1 

3668 

81     4  38 

9655 

79  96  67 

9043 

97 

aPegasi 

W. 

95  31  88 

3718 

97    8    0 

3703 

98  44  37 

9603 

100  91  28 

9099 

Man 

^y. 

03  54  16 

9810 

95  28  31 

9798 

97     3    2 

97»4 

98  37  61 

9T73 

a  Arietis 

w. 

59  41  11 

9«7 

54  90  94 

3574 

55  59  65 

3561 

57  39  44 

9040 

Aldebaran 

w. 

21  49  57 

9978 

23  13  37 

3014 

94  45  38 

3890 

26  18  50 

9013 

Jupiter 

e: 

58  27  52 

9561 

56  48    4 

3560 

55    8    0 

3508 

53  27  40 

9597 

Regulus 

E. 

59  42  53 

9W4 

58    3  92 

3502 

56  23  35 

3551 

54  43  39 

9540 

Saturn 

e. 

71  14  22 

9581 

69  35     1 

3570 

67  55  95 

35fi0 

66  15  33 

9548 

98 

Mars 

w. 

106  35  41 

3716 

108  11  59 

9706 

109  48  31 

3608 

111  95  16 

9087 

a  Arietis 

^y. 

66    2  55 

9491 

67  44  91 

3481 

69  126     1 

3470 

71    7  66 

3460 

Aldebaran 

w. 

34  17  57 

9654 

35  55  49 

3033 

37  34  13 

3601 

39  13    6 

9100 

Jupiter 

E. 

45    2  19 

3477 

43  90  34 

5U68 

41  38  36 

3460 

39  56  96 

9459 

Regulus 

E. 

46  19  36 

3489 

44  38     7 

3480 

42  66  25 

3471 

41  14  31 

9403 

Saturn 

E. 

57  52  31 

3497 

56  11  13 

3488 

54  29  43 

3480 

59  48     1 

9473 

Spica 

E. 

100  21  92 

3480 

98  39  41 

3470 

96  57  45 

3400 

95  15  36 

9490 

99 

a  Arietis 

W. 

79  40  55 

3415 

81  94    8 

3406 

83    7  32 

3390 

84  51     8 

9908 

Aldebaran 

W. 

47  33  50 

3300 

49  15    3 

3487 

50  66  34 

3475 

59  38  22 

9465 

Jupiter 

E. 

31  23    5 

3431 

29  40    0 

3418 

27  66  61 

•  3416 

26  13  39 

3415 

Regulus 

E. 

39  49  16 

94J7 

30  59  20 

•M33 

29  16  17 

3418 

27  33    8 

9415 

Saturn 

E. 

44  16  50 

3436 

42  34    9 

3433 

40  61  91 

3439 

39     8  97 

9496 

Spica 

E. 

86  41  99 

3406 

84  58     3 

3398 

83  14  96 

3391 

61  30  30 

9884 

30 

a  Arietis 

W. 

93  31  33 

3361 

95  18    4 

3355 

97    2  43 

9350 

98  47  99 

9840 

Aldebaran 

W. 

61  11     1 

3417 

62  54  11 

3410 

64  37  32 

3408 

66  91     3 

9100 

Saturn 

E. 

30  33  13 

3434 

28  50  13 

3430 

27    7  20 

3487 

25  24  38 

9440 

Spica 
Venus 

E. 

79  49  15 

3358 

71     4  32 

3348 

69  19  49 

3848 

67  34  45 

3888      . 

E. 

118    0  51 

3773 

116  25  46 

3765 

114  50  39 

9750 

113  15  10 

9708 

31 

Aldebaran 

W. 

75    0  45 

3370 

76  45    3 

3367 

78  29  95 

3368 

80  13  63 

9890 

PoUux 

W. 

33     1  49 

3403 

34  45  21 

3301 

36  99    8 

3383 

38  13    8 

9873 

Spica 

E. 

58  48  98 

3330 

57    2  68 

3317 

55  17  24 

3315 

63  31  47 

9818 

Venus 

E. 

105  16  30 

3798 

103  40  97 

9725 

102    4  20 

3731 

100  28    8 

9710     , 

i 
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6BEENWICH    MEAN 

TIME. 

1 

LUNAR  DISTANCES. 

34 

Ster'feliMM 

P.L. 

P.L. 

P.L. 

P.L. 

•ad 

Poritfoo. 

Midnight. 

of 
BUI 

XVii. 

of 
INIt 

xvmh. 

of 

XXIh. 

Of 

Siff. 

FoDuOhiHit  W. 

0     1       a 
86    4  13 

am 

O        1         N 

87  39  51 

S3M 

O        1          U 

88  55  44 

8900 

0        1         U 

90  31  53 

3186 

aPegiri 

W. 

64  85  56 

8009 

65  56    6 

3986 

67  36  37 

9969 

68  57  28 

3953 

Mara 

W. 

63  39  47 

aoS5 

64  58  15 

8073 

66  36  59 

3067 

67  56     1 

8048 

Pdtax 

E. 

55    6     6 

3M3 

53  33    0 

3863 

51  59  40 

3843 

50  26    6 

3831 

• 

Jupit^ 

£. 

90  44  19 

8817 

89  10  13 

3804 

87  35  50 

3791 

86     1  10 

3T» 

BagaUm 

E. 

91  53  43 

3899 

90  10  53 

3810 

88  45  45 

3804 

87  11  38 

3791 

35 

aPegan 

W. 

76  36  55 

3873 

78    9  48 

3810 

79  43     1 

3843 

81  16  35 

3881 

HIjus 

W. 

75  35  31 

3913 

76  56  19 

3069 

78  37  33 

3944 

79  58  46 

3981 

a  Arietn 

W. 

33  15  53 

3786 

34  61     4 

3780 

36  26  37 

3783 

38    3  34 

9718 

Pdlax 

E. 

43  34  54 

3780 

41     0    0 

3779 

39  34  55 

3768 

37  49  39 

9766 

Jupiter 

E. 

78    3  36 

3712 

76  37  13 

3699 

74  50  31 

3887 

73  13  33 

9674 

BegtthH 

E. 

79  15    9 

9m 

77  39    8 

3708 

76    3  38 

3619 

74  35  57 

9887 

36 

aPegasi 

W. 

80    8  45 

3761 

90  44    4 

3749 

93  19  39 

9786 

93  55  31 

9736 

Mm 

W. 

87  40    3 

9863 

89  13  11 

38« 

90  46  35 

3835 

93  30  18 

9628 

a  Arietit 

W. 

46    7  35 

3643 

47  45  33 

3838 

49  33  40 

3613 

51     3  17 

9801 

Pollux 

E. 

39  51  14 

97S4 

38  15  19 

3786 

36  39  36 

2740 

35    3  39 

9746 

Jupiter 

E. 

65    4  31 

9610 

63  35  39 

3697 

61  46  40 

3665 

60    7  34 

9678 

Bellas 

E. 

66  18  13 

98!B 

64  39  47 

3610 

63     1     5 

SfiOS 

61  32    7 

9666 

Satum 

E. 

77  49    0 

3680 

76  10  46 

3616 

74  33  15 

3806 

73  53  37 

9608 

27 

«Pega« 

W. 

101  58  33 

3813 

103  35  49 

3668 

105  13  18 

3666 

106  50  58 

9648 

Man 

w. 

100  13  54 

3781 

101  48  13 

9749 

103  33  48 

99B 

104  59  37 

9737 

a  Arietb 

w. 

59  19  49 

3686 

61     0  13 

3636 

63  40  50 

3613 

64  31  45 

9603 

AMebaian 

w. 

37  53    3 

3770 

39  38    9 

9783 

31     4    4 

3706 

33  40  41 

9673 

Jupiter 

E. 

51  47    5 

96n 

50    6  15 

3606 

48  35  10 

3496 

46  43  51 

9487 

Regulas 

E. 

53    3  15 

3930 

51  93  43 

3618 

49  41  54 

3607 

48    0  51 

9490 

Salum 

E. 

64  35  36 

3687 

63  55    4 

3696 

61  14  37 

3616 

59  33  36 

3606 

38 

Mars 

W. 

113    3  14 

3en 

114  89  35 

3669 

116  16  47 

9660 

117  54  91 

3653 

a  Arietis 

W. 

73  50    5 

9460 

74  33  39 

3443 

76  15    4 

9483 

77  57  53 

9498 

Aldebanm 

W. 

40  53  38 

3963 

43  33  15 

3U5 

44  13  25 

9680 

45  52  57 

9615 

JiqNter 

E. 

38  14    5 

9446 

36  31  34 

9488 

34  48  52 

9431 

33     6     3 

9498 

R^lus 

E. 

39  33  35 

9464 

37  50    7 

3447 

36     7  39 

9441 

34  25     1 

9484 

Satum 

E. 

51    6    7 

9469 

49  34     3 

9M6 

47  41  47 

34.% 

45  59  23 

9448 

Spioa 

E. 

93  33  11 

9441 

91  50  34 

3483 

90    7  45 

3433 

88  34  43 

9415 

29 

a  Arietb 

W. 

86  34  54 

9886 

88  18  50 

3880 

90    3  55 

9873 

91  47  10 

9846 

AUebamn 

W. 

54  30  35 

9468 

56    3  44 

3448 

57  45  17 

9434 

59  38    3 

9436 

Jupiter 

E. 

34  30  36 

9416 

33  47  13 

3416 

21     4    4 

9134 

19  31     4 

8436 

Begulos 

E. 

35  49  54 

9414 

34    6  39 

3416 

28  33  37 

9430 

30  40  21 

9438 

Satum 

E. 

37  35  39 

3433 

35  43  36 

9433 

33  59  32 

3431 

32  16  17 

9432 

Spica 

E. 

79  46  41 

9817 

78    3  33 

9870 

76  18  16 

3864 

74  33  50 

9366 

30 

a  Arietis 

W. 

100  30  33 

9843 

103  15  31 

9888 

104    0  35 

3884 

105  45  35 

9830 

Aldebamn 

W. 

68    4  44 

3300 

69  48  33 

9881 

71  33  30 

3380 

73  16  34 

3376 

Satom 

E. 

33  43    9 

9480 

31  59  59 

9479 

30  18  17 

3606 

18  37  13 

3540 

Spica 
Venui 

E. 

65  49  41 

3884 

64    4  31 

9880 

63  19  15 

3836 

60  33  54 

3833 

E. 

111  39  40 

8747 

110    4     3 

9741 

108  38  18 

3787 

106  52  27 

3733 

31 

Aldebaian 

W. 

81  58  37 

9B66 

83  43    5 

9866 

85  37  45 

3868 

87  13  37 

9860 

Polhix 

W. 

39  57  31 

9886 

41  41  44 

9860 

43  86  17 

9354 

45  10  58 

3348 

Spica 
Venuf 

E. 

51  46    7 

3811 

50    0  84 

9810 

48  14  39 

9809 

46  88  52 

3807 



E. 

98  51  63 

9714 

97  15  31 

9719 

95  39    7 

2710 

94    3  41 

9709 

28 
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GREENWICH  MEAN  TIME. 

.       JANUARY. 

FEBRUARY. 

•R 

^SSSS" 

Yar.of 
B.A. 
fori 

Hour. 

bJSE^ 

y«r.of 
Dee. 
fori 

Hour. 

Meridian 
Paange. 

>? 

Aaeenikni. 

Tar.  of 
ILA. 
fori 
Hour. 

liSXISSL 

Var^ 
Dao. 
fl»rl 

Honr. 

MoNUn 

t 

Noon. 

Noon. 

Noon. 

Noon. 

^ 

Noon. 

Noon. 

Noon, 

Noon. 

h.  m.    8. 

0. 

0      1      N 

h.  m. 

h.  m.    Bf' 

a. 

0     1     « 

H 

"i.  B. 

1 

20  25  58.92 

13.990 

-20  63  18.1 

43.67 

1  44.6 

1 

22  56  39.45 

11.383 

-  8  14  30.6 

74.61 

212.9 

2 

20  81  10.03 
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19      1  54  88.2 

64.78 

21    8.2 

12 

14  52  10.66 

13.033 

14  25  55.3 

66.66 

2127.3 

IS 

12  39  86.32 

lO.O- 

ro      2  20  34.9 

64.93 

21    8.7 

18 

14  56  59.77 

13.070 

14  47  68.9 

64.73 

21  28.2 

14 

12  43  59.87 

10.M 

»       2  46  85.0 

66.06 

21    9.1 

14 

16    1  50.08 

13.118 

15    9  42.4 

63.88 

21  29.1 

15 

12  48  28.98 

11.0 

6      3  12  37.7 

66.16 

21    9.6 

15 

16    6  41.46 

13.168 

15  81    5.0 

63.99 

2130.1 

16 

12  52  48.65 

11.0^ 

10      3  38  42.1 

66.30 

21  10.1 

16 

15  11  34.08 

13.317 

15  52    5.8 

63.07 

21  31.0 

17 

12  57  18.91 

11.0< 

16       4    4  47.4 

66.33 

21  10.6 

17 

16  16  27.86 

13.366 

16  12  44.2 

61.11 

21  32.0 

18 

18    189.80 

11.0i 

n      4  80  68.1 

66.33 

21  11.1 

18 

16  21  22.88 

13.316 

16  32  59.2 

60.13 

2133.0 

19 

13    6    6.32 

11.1 

19       4  66  68.5 

66.30 

21  11.6 

19 

15  26  18.97 

13.364 

16  52  50.1 

49.10 

2134.0 

20 

13  10  88.50 

11.1^ 

17      5  28    2.7 

65.13 

21  12.1 

20 

16  81  16.30 

13.413 

17  12  16.2 

48.05 

21  35.0 

21 

18  15    1.36 

ii.r 

ro      6  49    4.8 

66.03 

21  12.7 

21 

16  86  14.82 

13.468 

17  81  16.7 

46.97 

21  36.1 

22 

18  19  29.98 

ll.« 

)8      6  16    4.8 

64.91 

21  13.2 

22 

15  41  14.53 

13.613 

17  49  51.0 

46.87 

21  37.2 

23 

13  23  59.24 

ll.« 

17       6  41    0.7 

64.77 

21  13*8 

28 

16  46  15.48 

13.563 

18    7  68.8 

44.73 

21  38.8 

24 

18  28  29.32 

11.3- 

ro      7    6  53.1 

64.68 

21  14.8 

24 

15  51  17.50 

13.611 

18  25  87.7 

43.54 

2139.4 

25 

18  33    0^0 

ll.« 

)4       7  32  40.5 

64.36 

21  14.9 

25 

15  56  20.74 

13.669 

18  42  48.5 

43.84 

21  40.5 

26 

18  37  31.90 

ll.» 

18      7  58  22.1 

64.09 

21  15.5 

26 

16    1  25.14 

13.707 

18  59  80.0 

41.10 

21  41.6 

27 

13  42    4.44 

11.0 

74       8  23  57.2 

68.83 

21  16.2 

27 

16    6  80.69 

13.766 

19  16  41.5 

89.85 

21  42.8 

28 

18  46  87.86 

11.4 

11       8  49  25.3 

63.61 

21  16.8 

28 

16  11  87.88 

13.803 

19  81  22.4 

38.65 

2144.0 

29 

13  51  12.18 

11.4^ 

19      9  14  45.5 

63.16 

21  17.4 

29 

16  16  45.20 

13.849 

19  46  81.9 

87.33 

21  45.2 

80 

13  55  47.43 

11.4J 

W      9  39  56.7 

63.76 

21  18.0 

80 

16  21  54.12 

13.894 

20    1    9.4 

86.88 

21  46.4 

81 

14    0  28.65 

ll.« 

19    10    4  58.3 

63.36 

21  18.7 

81 

16  27    4.18 

13.939 

20  15  14.1 

34.51 

21  47.7 

82 

14    5    0.83 

11.5- 

ro  -10  29  49.4 

61.90 

21  19.4 

82 

16  82  15.21 

13.984 

-20  28  45.7 

88.11 

21  49.0 

BqroftlM  Month,     1ft. 

•th. 

u 

8.6 

lltb. 

If 
8.3 

16th. 
8.0 

Jllst. 

Mth. 

Bay  orUonth,  ItL 

6th. 

• 
7.2 

1 

1th. 

7.0 

16th. 

11 
6.8 

jilst. 

6.7 

Mth. 
6.5 

aist. 

Semidiuieter      9.9 

II 
7.8 

II 
7.6 

Seraidiam.     7.4 

6.4 

Hor.  Fiimllax       9.O 

8.7 

8.4 

8.1 

7.8 

7.6 

Hor.Pto.      7.4 

7.2 

7.0 

6.9 

6.7 

6.6 

6.4   1 
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GfiEENWICH    MEAN  TIME.                                          1 

JANUARY. 

PEBR0ARY.                            1 

1 

% 

^ 

ijoenBioD. 

V*r,  of 
K.A. 
fori 
Hour. 

liSCZ. 

V»r,of 

fotl 
Hour. 

MnridlaB 
FM0age. 

^ 
S 

A0e«iiakm. 

Ibrl 

Hoar. 

liSKiSi. 

Dee. 
fori 
Hour. 

Nom. 

MBridha 

rfootkt 

N0tm, 

N»am. 

Norn. 
n 

Nomt. 

N0m. 

NomL. 

h.  m.    0. 

0. 

0       1        N 

li.  m. 

h.  m.    0. 

0. 

O       1       II 

H 

h.   M. 

1 

14  88  21.49 

9.$A6 

-14  26  88.9 

99.9» 

19  55.6 

1 

16  54  46Jr2 

•.9U 

-19  85  69.0 

90.19 

19  94» 

2 

14  40  46.87 

6.008 

14  88  18.5 

39.08 

19  54.1 

2 

16  57  15.19 

6.966 

19  48  69.5 

16.85 

19  8.5 

8 

14  48  12.46 

«.970 

14  49  47.2 

36.78 

19  62.6 

8 

15  59  45.18 

6.949 

19  61  62.0 

18.59 

19  7.0 

4 

14  45  88.28 

6.076 

15    1  14.8 

36.59 

19  51.1 

4 

16    2  16.16 

6.959 

19  69  86.6 

16.19 

19  M 

5 

14  48    4.17 

6.666 

15  12  86.2 

36.36 

19  49.6 

6 

16    4  46^6 

6.956 

20    7  18.2 

16.86 

19   4.1 

6 

14  50  80.29 

6.09S 

16  28  61.4 

38.00 

19  48.1 

6 

16    7  16.48 

6.966 

20  14  41.7 

18.59 

19   t7 

7 

14  52  56.62 

6.160 

15  86    0.8 

97.74 

19  46^ 

7 

16    9  46.66 

6.961 

20  22    2.2 

16.18 

19   IJ 

8 

14  55  23.11 

6.107 

15  46    2.8 

97.47 

19  45.1 

8 

16  12  16.94 

0.969 

20  fi  14.4 

17.64 

18  69.8 

» 

14  57  49.78 

6.115 

15  56  66.9 

37.90 

19  48.6 

9 

16  14  46.2^ 

6.964 

20  86  18.6 

17.50 

18  68.4 

10 

15    0  16.68 

6.139 

16    7  48.4 

96.98 

19  42.1 

10 

16  17  16^ 

6.965 

20  48  14.4 

17.15 

lB57i) 

11 

15    2  48.66 

6.130 

16  18  81.8 

96.65 

19  40.6 

11 

16  19  46.96 

6.965 

20  60    2.0 

16.81 

18  65.6 

12 

15    6  10.87 

6.1S7 

16  29    7.6 

36.87 

19  89.1 

12 

16  22  17.84 

6.966 

20  66  41.8 

16.47 

18  54.1 

18 

15    7  88.25 

6.144 

16  89  87.0 

96.09 

19  87.6 

18 

16  24  47.74 

6.967 

21    8  12.4 

16.19 

18  52Ui 

14 

15  10    5.79 

6.161 

16  49  69.7 

95.80 

19  86.1 

14 

16  27  18.16 

6.967 

21    9  86.2 

15.78 

18  6L2 

15 

15  12  88.51 

6.168 

17    0  16.4 

95.51 

19  84.7 

16 

16  29  48  JS6 

6.968 

21  16  49.8 

15.44 

18  49.8 

16 

15  15    1.89 

6.165 

17  10  24.2 

95.93 

19  88.2 

16 

16  32  19UX) 

6.967 

21  21  66.1 

15.10 

18  48J 

17 

15  17  29.44 

6.173 

17  20  25.9 

94.99 

19  81.7 

17 

16  84  49.42 

6.967 

21  27  64.1 

14.75 

18  46J 

18 

15  19  57.64 

6.176 

17  80  20.6 

94.63 

19  80.2 

18 

16  87  19.80 

6.965 

21  83  48.9 

14.40 

18  45.6 

19 

15  22  26.99 

6.184 

17  40    7.8 

34.89 

19  28.8 

19 

16  89  60.18 

6.969 

21  89  26.2 

14U15 

18  44.0 

20 

15  24  64.47 

6.169 

17  49  47.8 

94.03 

19  27.S 

20 

16  42  20J» 

6.958 

21  44  68.2 

18.70 

18  42.8 

21 

15  27  28.08 

6.105 

17  59  20  JJ 

98.71 

19  25.9 

21 

6.964 

21  60  22.7 

18.85 

18  41.S 

22 

15  29  51.88 

6.900 

18    8  45.8 

98.40 

19  24.4 

22 

16  47  20Ji9 

6.950 

2166  88.8 

18.60 

18S9.7 

28 

15  82  20.69 

6.904 

18  18    8.6 

38.06 

19  22.9 

28 

16  49  60J» 

6.346 

22    0  46.6 

19.66 

18  8S.S 

24 

15  84  49.67 

6.909 

18  27  18.9 

99.77 

19  21.6 

24 

16  52  20.40 

6.941 

22    6  46.9 

19.80 

18  86J 

26 

15  87  18.77 

6.914 

18  86  16.6 

93U5 

19  20.0 

26 

16  54  60.18 

6.916 

22  10  8T.1 

11.86 

18  86.4 

26 

16  89  47.99 

6.910 

18  46  11.6 

39.18 

19  18.6 

26 

16  67  19.72 

6.980 

22  16  20.0 

11.69 

18S4.0 

27 

16  42  17410 

6.998 

18  68  68.9 

91.81 

19  17.1 

27 

16  59  49.18 

6.994 

22  19  54.8 

11.98 

18  824 

28 

16  44  46.71 

6.997 

19    2  88.5 

91.49 

19  15.7 

28 

17    2  18.49 

6.916 

22  24  21.5 

10.94 

18  Sl.l 

29 

15  47  16.22 

6.989 

19  11  10.8 

91.16 

19  14.2 

29 

17    4  47.64 

6.911 

22  28  40.0 

10.60 

18  294 

80 

15  49  46.88 

6.987 

19  19  84.4 

90.84 

19  12.8 

80 

17    7  16^ 

6.904 

22  82  60.8 

10.96 

18  28.1 

81 

15  52  15.68 

6.940 

19  87  60.6 

90.51 

19  11.8 

81 

17    9  46.45 

6.197 

22  86  68.4 

9.99 

1828.8 

82 

15  54  45.82 

6.948 

-19  86  59.0 

90.19 

19    9.9 

82 

17  12  14.08 

6.166 

-^2  40  46.8 

6.56 

18  26J  1 

Htffii^n/mth, 

lift. 

mh. 

irtk 

.      «Hk. 

J»t^9tihmm/m»h,                ML 

lOth. 

IMk. 

wm. 

Polar  Semidiameter 

• 
2.6 

a 
2.8 

M 

2.9 

8.0 

Polar  Semidiametor         a.1 

84K 

N 

8.6 

8.7  j 

Horizontal  FanJlax 

Ui 

4.7 

4.9 

5.1 

6.6 

6.0 

ij; 
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GREENWICH    MEAN  TIME. 

MARCH,                                 j 

1 

APRTT. 

^ 

AatmaUm. 

fori 
Hoar. 

jiSCS^. 

fori 
Hour. 

MoridiAB 

1 

AaoeoBioii. 

8.A. 
to  1 
Hour. 

AppAmt 
DeGlinBtkm. 

fori 
Hoar. 

Meridian 
Paasage. 

1 

N0OH. 

NOOH. 

Noon. 

Noon, 

^ 

No<m. 

No<m. 

Noon, 

Noon. 

h.  m.    B. 

B. 

O       1       11 

u 

h.  m. 

h.  m.    a. 

8. 

O       J        N 

II 

h.  m. 

1 

17    7  16.68 

«.904 

-22  82  50.8 

10.36 

18  28.1 

1 

18  21  46.51 

5.708 

-28  89  16.5 

1.03 

17  40.8 

2 

17    9  45.46 

6.107 

22  86  52.4 

9.93 

18  26.6 

2 

18  24    8.18 

5.683 

23  89  88.4 

0.60 

17  88.6 

Z 

17  12  14.08 

6.189 

22  40  46.8 

9.58 

18  25.2 

3 

18  26  19.28 

5.655 

23  39  54.9 

0.58 

17  86.9 

4 

17  14  42.58 

6.181 

22  44  82.1 

9.34 

18  23.7 

4 

18  28  84.64 

5.638 

23  40    6.1 

0.36 

17  85.2 

6 

17  17  10.77 

6.  ITS 

22  48    9.9 

8.91 

18  22.2 

5 

18  80  49.38 

5.600 

23  40  12.2 

0.15 

17  88.6 

• 

17  19  88.81 

6.164 

22  51  89.6 

8.57 

18  20.8 

6 

16  83    8.44 

5.571 

23  40  13.8 

0.05 

17  81.8 

7 

17  22    6.64 

6.164 

22  55    1.4 

8.34 

18  19.3 

7 

18  85  16.81 

5.543 

28  40    9.6 

0.35 

17  80.1 

8 

17  24  84.24 

6.146 

22  58  15.2 

7.91 

18  17.8 

8 

18  37  29.47 

5.513 

23  40    1.3 

0.44 

17  28.4 

• 

17  27    1.60 

6.166 

23    121.2 

7.59 

18  16.3 

9 

18  89  41.38 

5.481 

28  89  48.6 

0.63 

17  26.6 

10 

17  29  28.71 

6.194 

23    4  19.4 

7.36 

18  14.8 

10 

18  41  52.54 

5.448 

23  89  31.3 

0.80 

17  24.8 

11 

17  81  55.55 

6.113 

23    7    9.8 

6.94 

18  18.3 

11 

18  44    2.90 

5.415 

28  89    9.9 

0.97 

17  28.1 

12 

17  84  22.10 

6.160 

23    9  52.5 

6.63 

18  11.8 

12 

18  46  12.45 

5.380 

23  38  44.6 

1.13 

17  21.3 

IS 

17  86  48.85 

6.087 

23  12  27.5 

6.80 

18  10.3 

18 

18  48  21.16 

5.345 

23  38  15.6 

1.38 

17  19.6 

14 

17  89  14.27 

6.073 

23  14  55.0 

5.99 

18    8.8 

14 

18  60  28.99 

5.808 

23  37  48.0 

1.43 

17  17.7 

15 

17  41  39.86 

6.050 

23  17  14.9 

5.66 

18    7.8 

15 

18  52  35.98 

5.370 

23  37    7.2 

1.56 

17  16.8 

16 

17  44    5.09 

6.044 

23  19  27.4 

5.37 

18    5.8 

16 

18  54  41.95 

5.331 

23  86  28.3 

1.68 

17  14.0 

17 

17  46  29.95 

0.038 

23  21  82.5 

5.07 

18    4.2 

17 

18  56  47.01 

5.191 

23  85  46.4 

1.80 

17  12.1 

18 

17  48  54.42 

6.011 

23  28  80.4 

4.76 

18    2.7 

18 

18  68  51.10 

5.149 

23  86    1.9 

1.91 

17  10.2 

19 

17  51  18.48 

6.964 

23  25  21.1 

4.47 

18    1.1 

19 

19   0  54.18 

5.107 

23  34  14.9 

3.00 

17    8.8 

20 

17  53  42.11 

6.976 

23  27    4.7 

4.17 

17  59.6 

20 

19    2  56.23 

5.063 

23  88  25.7 

3.09 

17    6.4 

21 

17  56    5.29 

6.956 

23  28  41.4 

3.89 

17  58.0 

21 

19    4  57.22 

5.019 

23  82  84.4 

9.17 

17    4.5 

22 

17  58  28.01 

6.967 

23  80  11.2 

8.60 

17  56.5 

22 

19    6  57.18 

4.973 

23  31  41.3 

3.35 

17    2.5 

28 

18    0  50.25 

5.916 

23  81  84.2 

3.39 

17  54.9 

28 

19    8  55.93 

4.937 

23  80  46.6 

3.81 

17   0.5 

24 

18    8  12.00 

6.896 

23  82  50  J 

3.05 

17  53.3 

24 

19  10  53.63 

4.880 

23  29  50.6 

3.36 

16  58.5 

28 

18    6  88.24 

5.874 

23  84    0.6 

9.78 

17  51.7 

25 

19  12  50.19 

4.833 

23  28  53.5 

3.40 

16  66.5 

26 

18    7  58.95 

6.863 

28  85    4.1 

3.61 

17  50.1 

26 

19  14  45.60 

4.784 

23  27  55.6 

3.43 

16  54.5 

27 

18  10  14.18 

5.899 

28  86    1.3 

9.36 

17  48.5 

27 

19  16  89.85 

4.735 

23  26  57.1 

3.45 

16  62.5 

28 

18  12  83.76 

6.866 

28  86  52.2 

9.00 

17  46.9 

28 

19  18  82.90 

4.685 

23  25  68.8 

3.46 

16  60.4 

29 

18  14  52.82 

6.783 

28  37  87.1 

1.75 

17  45.2 

29 

19  20  24.72 

4.633 

23  24  59.3 

9.46 

16  48.8 

80 

18  17  11.81 

6.768 

28  88  16.0 

1.50 

17  43.6 

80 

19  22  15.29 

4.580 

23  24    0.4 

9.45 

16  46.2 

81 

18  19  29.21 

6.768 

28  88  49.1 

1.36 

17  41.9 

81 

19  24    4.66 

4.536 

23  23    1.8 

3.43 

16  44.1 

82 

18  21  46.51 

6.708 

-23  39  16.5 

1.03 

17  40.8 

82 

19  26  52.52 

4.470 

-23  22    8.7 

9.40 

16  41.9 

1 

Bit  «ftlM  Month, 

5th. 

18th. 

Jilfft 

Mth. 

S^r«r  the  Month, 

6th. 

14Ch 

Md. 

30th. 

Polar  Semidiameter 

8.9 

n 
4.1 

• 
4.4 

4.7 

Polar  Semidiamc 

Iter 

N 

5.1 

u 
5.4 

5. 

9 

6.4 

Hbrisontal  Parallax 

6.7 

7.1 

7.5 

8.0 

Horizontal  Paralj 

lax 

8.6 

9.8 

10. 

0 

10.8 
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' 

GREENWICH   MEAN   TIME. 

MAY, 

' 

- 

ABOeDBiOD. 

Tm  flf 
RA. 
fori 
Hour. 

1 

AppirPDt 
DecliDa^n. 

TM.Of 

fori 
Hour. 

MeridUn 
P-aag«. 

1 

ABoenaion. 

Vii,of 
R.A, 
for  1 
Hour. 

^Z^. 

Tw,Qf 
■Bk, 
fori 

noor. 

Noon. 

IMdiaB 

No<m. 

Nwm. 

Noon. 

Noon. 

u 

No^m. 

JVmm. 

Noon, 

k.  m.    8. 

8. 

0       /       II 

h.  m. 

h.   m.    8. 

8. 
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1 
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4.626 

-28  28    1.8 

3.43 

16  44.1 

1 
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3.063 

-23  22  10.6 

4.e9 
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2 

19  25  52.52 

4.470 

23  22    8.7 

3.40 

16  41.9 

2 

20    7  25.53 

1.954 

23  28  58^ 

4.69 

16  20.7 

8 

19  27  89.18 

4.414 

28  21    6.5 

3.36 

16  89.7 

8 

20    8  11.13 

1.845 

23  26  66.6 

5.09 

16  17.5 

4 

19  29  24.87 

4.356 

23  20  10.4 

3.31 

16  87.5 

4 

20    8  54.08 

1.783 

28  28    2.7 

5.49 

15  14.2 

5 

19  81    6.22 

4.297 

23  19  15.7 

3.24 

16  85.3 

6 

20    9  84.83 

1.630 

23  80  19.4 

5.91 

16  11.0 

6 

19  82  60.68 

4.937 

23  18  22.7 

9.17 

16  88.1 

6 

20  10  11.84 

1.504 

23  82  46.2 

6.34 

16   7.6 

7 

19  84  81.59 

4.175 

23  17  81.6 

9.08 

16  soTs 

7 

20  10  46.54 

1.886 

23  86  28.4 

6.78 

16   4.2 

8 

19  86  11.06 

4.113 

23  16  42.9 

1.96 

16  28.5 

8 

20  11  18.88 

1.966 

23  88  11.2 

7.32 

16   0.8 

9 

19  87  48.99 

4.046 

23  15  56.6 

1.87 

16  26.1 

9 

20  11  47.80 

1.143 

28  41    9.7 

7.67 

14  57.8 

10 

19  89  25.84 

8.081 

23  15  13.3 

1.74 

16  23.8 

10 

20  12  18.25 

1.018 

23  44  19.3 

8.13 

14  53.8 

11 

19  41    0.07 

8.913 

23  14  88.2 

1.60 

16  21.4 

11 

20  12  86.19 

0.891 

28  47  40.2 

6.60 

14  50.2 

12 

19  42  88.18 

8.843 

23  13  56.6 

1.45 

16  19.0 

12 

20  12  56.05 

0.763 

23  51  12.8 

9.07 

14  46.6 

18 

19  44    4.48 

8.769 

23  13  23.8 

1.38 

16  16.6 

18 

20  18  12.80 

0.683 

28  54  55.6 

9.54 

14  42.9 

14 

19  45  84.07 

3.699 

23  12  55.2 

1.10 

16  14.1 

14 

20  18  26.41 

0.501 

28  68  50.1 

10.00 

14  29.2 

16 

19  47    1.86 
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23  12  81.2 

0.90 

16  11.6 

15 

20  18  86.85 

0.868 

24    2  55.6 

10.46 

14  36.4 

16 

19  48  27.79 

8.541 

23  12  12.0 

0.69 

16    9.1 

16 

20  18  44.08 
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10.91 
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17 

19  49  51.88 
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23  11  58.0 

0.47 
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17 

20  13  48.08 

0.099 
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11.35 

14  27.6 

18 

19  51  18.94 

3.380 

23  11  49.5 

0.33 

16    8.9 

18 

20  18  48.85 

0.036 

24  16  16.6 

11.78 

14  23.7 

19 

19  52  34.06 

8.396 

28  11  46.8 

0.03 

16    1.8 

19 

20  18  46.35 

0.172 

24  21    4.8 

13.20 

14  19.7 

20 

19  58  52.17 

3.311 

28  11  50.8 

0.38 

15  58.6 

20 

20  13  40.59 

0.308 

24  26    2.0 

13.60 

14  15.6 

21 

19  56    8.20 

3.134 

23  12    0.2 

0.55 

15  55.9 

21 

20  13  31.57 
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24  81    9.8 

13.00 

14  11.5 

22 

19  56  22.18 
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28  12  16.9 

0.84 

15  53.2 

22 

20  18  19.31 

0.578 

24  86  25.8 

13.37 
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28 

19  57  38.91 
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1.14 

15  50.4 

23 

20  13    8.81 
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13.72 
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24 
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24 
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14.06 

13  58.8 

25 
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25 
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14.37 
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26 
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15  41.9 

26 
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14.66 
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27 
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15  39.0 

27 
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28 
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28  16  82.9 
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28 
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29 
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80 
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81 
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4.39 

15  23.9 

82 

20    8  24.55 

1.845 

-25  85  41.6 

15.81 

18  22.8 

Bay  Of  thA  Month, 

8th. 

16th. 

»4th. 

l8t 

9th. 

ITlh. 

Mth. 

Polar  Semidiameter 

6.9 

h 

7.6 

8.2 

Polar  Semidiamc 

iter 

il 

9.0 

9.8 

10''.6 

US 

Horizontal  Parallax 

11.7 

12.8 

18.9 

Horizontal  Paral 

lax 

16.2 

16.6 

18.0 

19.4 

MARS,    1860. 


227 


GREENWICH   MEAN  TIME. 
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23 

19  27  55.45 

0.677 

27  87  16.4 

8.51 

9  18.4 
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81 
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82 
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GREENWICH   MEAN   TIME. 
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n 
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1 
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13.13 
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1 
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4.806 

-28  80  10.7 
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2 

19  88  81.14 

3.083 

26  64  58.8 

13.48 

8  44.9 

2 

20  17  28.92 

4.861 

28  20  68.6 

93.18 
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8 

19  84  22.67 

9.d09 

26  49  64.2 

13.86 

8  41.9 

8 

20  19  21.82 

4.916 

23  11  88.1 

38.63 

7  29.1 

'  4 

19  85  17.20 

3.S34 

26  44  41.4 

13.31 

8  88.9 

4 

20  21  20.08 

4.973 

2Q    2    9.2 

S3.89 

7  27.2 

5 

19  36  14.70 

3.456 

26  89  20.0 

18.67 

8  86.0 

6 

20  28  20.00 

6.036 

22  62  81.9 

84.33 

725.3 

6 

19  87  15.11 

9.677 

26  83  49.8 

18.94 

8  88.0 

6 

20  25  21.19 

6.075 

22  42  46.0 

94.61 

72S.S 

7 

19  88  18.38 

3.696 

26  28  10.9 

14.99 

8  80.2 

7 

20  27  28.56 

6.136 

22  82  61.5 

94.95 

7  21.4 

1    8 

19  89  24.46 

3.808 

26  22  23.9 

14.68 

8  27.8 

8 

20  29  27.07 

6.174 

22  22  48.5 

96.31 

719.6 

9 

19  40  88.29 

3.938 

26  16  28.5 

14.99 

8  24.5 

9 

20  81  81.69 

6.991 

22  12  86.8 

96.67 

717.7 

10 

19  41  44.82 

S.636 

26  10  24.9 

16.83 

8  21.8 

10 

20  88  87.40 

6.167 

22    2  16.8 

36.04 

715.« 

11 

19  42  68.99 

8.144 

26    4  12.8 

16.67 

8  19.0 

11 

20  86  44.19 

6.811 

21  61  46.9 

96.41 

714.1 

12 

19  44  15.74 

8.351 

25  57  62.2 

16.04 

8  16.5 

12 

20  37  62.04 

6.863 

21  41    8.7 

36.77 

7124 

18 

19  45  85.08 

8.866 

25  51  22.8 

16.40 

8  13.9 

13 

20  40    0.98 

6.891 

21  80  21.7 

37.14 

7104 

14 

19  46  66.79 

8.467 

25  44  44.9 

16.76 

8  11.8 

14 

20  42  10.80 

6.497 

21  19  25.9 

37.49 

7  8.7 

15 

19  48  20.97 

8.667 

25  87  58.6 

17.11 

8    8.8 

16 

20  44  21.60 

6.463 

21    8  21.2 

97.88 

7  7.0 

16 

19  49  47.51 

8.664 

25  81    8.6 

17.47 

8    6.3 

16 

20  46  88.26 

6.499 

20  67    7.6 

98.34 

7  6.2 

17 

19  51  16.35 

8.748 

25  24    0.0 

17.88 

8    8.9 

17 

20  48  46.73 

6.686 

20  45  45.4 

38.60 

7  3.5 

18 

19  52  47.44 

8.641 

25  16  47.7 

18.19 

8    1.5 

18 

20  50  59.00 

6.669 

20  84  14.7 

98.96 

7   14 

19 

19  64  20.72 

8.933 

25    9  26.8 

18.64 

7  59.1 

19 

20  68  18.06 

6.601 

20  22  85.6 

99.31 

7  0.1 

20 

19  56  56.16 

4.019 

25    1  67.5 

18.90 

7  56.7 

20 

20  55  27.87 

6.639 
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6  584 

21 
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10.35 
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6.789 

19  22  14.8 

31.03 
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7  39.1 

28 

21  18  49.15 

6.696 

18  81  82.8 

89.36 

6  454 

29 

20  11  40.07 

4.686 

23  48    9.8 

99.11 

7  87.1 

29 

21  16    9.18 

6.848 

18  18  82.1 

83.67 

6  434 

80 

20  18  88.25 

4.746 

23  89  14.8 

99.47 

7  86.1 

80 

21  18  29.64 

6.863 

18    6  24.0 

88.00 

6  43.0 

31 

20  16  27.88 

4.606 

23  80  10.7 

93.83 

7  88.1 

81 

21  20  60.64 

6.879 

17  62    8.1 

83.33 

6  40.4 

82 

20  17  28.92 

4.861 

-28  20  58.5 

38.18 

7  81.1 

82 

21  28  11.84 

6.696 

-17  88  44.5 

88.64 

6  88.8 

Day  of  tlM  Month, 

Bth. 

13th. 

Jiltt. 

Mth. 

Htj  of  th«  Month, 

rth. 

IStfa. 

Md. 

81ift. 

Polar  Semidianu 

ster 

9.9 

u 
9.2 

8.5 

7.9 

Polar  Semidiamc 

iter 

u 
7.4 

If 
6.9 

6.4 

■ 

64 

Horizontal  Panil 

IttS 

16.9 

16.7 
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Horizontal  PanO] 
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GREENWICH 

MEAN  TIME. 

KOYEMBEa 

DECEMBER. 

^ 

A0oan8ioii. 

Yar.of 
EJk. 
Ibr  1 
Hoar. 

lisnsL 

V».of 
Dee. 
fori 

Hour. 

MuriOlaa 

1 

•s 

AMenskm. 

Var.  of 
U.A. 
fori 

Hour. 

Ytf.of 
Dec. 
fori 

Hoar. 

Meridian 
Passage. 

1 

JVmh. 

iVMM. 

Noon, 

n 

S 

iViMNI 

NoMi, 

Nwm. 

Notm. 
n 

h.  m.    B. 

s. 

O       f        N 

h.  m. 

h.   m.    0. 

B. 

O        1        11 

h.  m. 

1 

21  28  11.84 

(.896 

-17  88  44.5 

88.64 

6  38.8 

I 

22  35  47.65 

0.131 

-10    5  85.5 

41.13 

5  58.1 

2 

21  25  88.52 

6.011 

17  25  13.8 

88.96 

6  37.2 

2 

22  38  14.82 

0.183 

9  49    6.0 

41.31 

5  51.6 

a 

21  27  55.56 

6.99ft 

17  11  84.6 

34.27 

6  85.6 

8 

22  40  42.04 

O.I3d 

9  82  32.5 

41.47 

5  50.2 

4 

21  80  17.94 

ft.0S8 

16  57  48.8 

84.68 

6  34.0 

4 

22  43    9.81 

0.137 

9  15  55.2 

41.83 

5  48.7 

5 

21  32  40.65 

6.060 

16  43  54.6 

84.88 

6  32.5 

5 

22  45  86.68 

0.180 

8  59  14.1 

41.78 

5  47.2 

6 

21  35    8.67 

6.003 

16  29  53.3 

88,90 

6  31.0 

6 

22  48    4.00 

0.141 

8  42  29.5 

41.93 

5  45.8 

7 

21  37  27.01 

6.076 

16  15  44.9 

86.40 

6  29.4 

7 

22  50  81.48 

0.144 

8  25  41.4 

49.07 

5  44.3 

8 

21  89  50.65 

6.001 

16    129.6 

86.78 

6  27.8 

8 

22  52  58.90 

0.146 

8    8  49.9 

49.91 

5  42.8 

9 

21  42  14.68 

0.003 

15  47    7.4 

80.00 

6  26.3 

9 

22  55  26.48 

0.148 

7  51  55.1 

49.36 

5  41.3 

10 

21  44  88.77 

6.019 

15  82  88.4 

80.34 

6  24.7 

10 

22  57  54.00 

0.160 

7  84  57.1 

49.48 

5  39.8 

11 

21  47    8.22 

0.008 

15  18    2.8 

80.69 

6  23.2 

11 

28    0  21.62 

6.169 

7  17  56.0 

49.01 

5  38.4 

12 

21  49  27.90 

0.003 

15    8  20.6 

80.60 

6  21.7 

12 

28    2  49.28 

0.163 

7    0  52.0 

49.73 

5  36.9 

18 

21  51  52.82 

0.048 

14  48  81.9 

87.10 

6  20.2 

13 

28    5  16.98 

0.166 

6  43  45.2 

49.84 

5  35.4 

14 

21  54  17.96 

0.063 

14  88  86.8 

87.48 

6  18.7 

14 

28    7  44.71 

6.160 

6  26  85.8 

49.04 

5  38.9 

15 

21  56  48.32 

6.000 

14  18  85.4 

87.60 

6  17.1 

15 

23  10  12.48 

6.168 

6    9  24.0 

43.04 

5  32.4 

16 

21  59    8.87 

0.008 

14    8  27.8 

87.04 

6  15.6 

16 

28  12  40.29 

6.169 

5  52  10.0 

43.13 

5  80.9 

17 

22    184.61 

0.070 

13  48  14.1 

88.19 

6  14.1 

17 

28  15    8.15 

6.101 

5  84  53.8 

43.91 

5  29.5 

18 

22    4    0.52 

6.066 

13  82  54.5 

88.48 

6  12.6 

18 

28  17  86.06 

0.103 

5  17  85.7 

43.99 

5  28.0 

19 

22    6  26.59 

0.000 

18  17  29.2 

38.67 

6  11.1 

19 

28  20    4.01 

0.106 

5    0  15.7 

43.37 

5  26.5 

20 

22    8  52.81 

0.006 

13    158.4 

88.80 

6    9.6 

20 

23  22  81.99 

0.167 

4  42  53.9 

43.44 

5  25.0 

21 

22  11  19.16 

0.100 

12  46  22.2 

80.13 

6    8.1 

21 

28  25    0.02 

0.108 

4  25  80.4 

43.60 

5  23.5 

22 

22  18  45.64 

0.106 

12  80  40.1 

30.80 

6    6.6 

22 

28  27  28.07 

0.100 

4    8    5.7 

43.66 

5  22.0 

23 

22  16  12.25 

0.111 

12  14  52.7 

30.68 

6    5.0 

28 

28  29  56.15 

0.170 

3  50  89.7 

43.60 

5  20.6 

24 

22  18  88.96 

0.116 

11  59    0.0 

80.80 

6    3.6 

24 

28  82  24.26 

0.179 

3  S3  12.8 

43.04 

5  19.1 

25 

22  21    5.76 

6.118 

11  43    2.1 

40.01 

6    2.1 

25 

28  34  52.41 

0.173 

3  15  44.9 

43.08 

5  17.6 

26 

22  23  82.68 

6.190 

11  26  59.2 

40.99 

6    0.6 

26 

28  87  20.59 

0.176 

2  58  16.1 

48.71 

5  16.2 

27 

22  25  59.54 

0.109 

11  10  51.5 

40.49 

5  59.1 

27 

28  39  48.80 

0.170 

2  40  46.6 

48.74 

5  14.7 

28 

22  28  26.49 

0.194 

10  54  89.1 

40.61 

5  57.6 

28 

23  42  17.04 

0.177 

2  28  16.4 

43.77 

5  18.2 

29 

22  30  58.49 

0.196 

10  88  22.3 

40.81 

5  56.1 

29 

28  44  45.81 

0.178 

2    5  45.6 

43.79 

5  11.8 

SO 

22  38  20.54 

0.198 

10  22    1.0 

40*97 

5  54.6 

80 

28  47  18.61 

0.180 

1  48  14.4 

43.81 

5  10.8 

81 

22  35  47.65 

0.181 

10    5  85J( 

41.18 

5  53.1 

81 

28  49  41.94 

0.101 

180  42.8 

43.89 

5    8.8 

82 

22  38  14.82 

6.183 

-  9  49    64) 

41.81 

5  51.6 

82 

23  52  10.80 

0.109 

-  1  18  11.0 

43.84 

5    7.8 

BtiforihilfMifh, 

7th. 

15th. 

Md. 

Slit. 

Si^  of  th«  Month, 

8lh. 

16th. 

Mth. 

aad. 

Polar  Seaidiaau 

9ter 

n 
5.6 

« 
5.8 

5.0 

N 

4.7 

Polar  SemidiaiiK 

)ter 

4.5 

4.2 

u 
4.0 

u 
3.8 
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lax 
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8.0 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBBUAHY, 

i 

Ascension. 

Var.of 
R.A. 

fiDT  1 

Hour. 

^nz. 

Var.of 
Dec. 
fori 

Honr. 

Meridian 
Passage. 

>; 

Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

JkSSSSaa. 

Yoxjot 
Dec. 
fori 

Hoar. 

1 

Meridian 
PaMige. 

^ 

JVboM. 

Noo», 

Noon, 

Noon. 

i 

Noon, 

Noon. 

NOOHm 

Noon, 
n 

h.  m.    8. 

8. 

O       /        N 

h.  m. 

h.   m.    s. 

8. 

O        1        (1 

h.   B. 

1 

7  S3  13.07 

1.S83 

+22    1  85.0 

8.44 

12  49.3 

1 

7  16    8.20 

1.303 

+22  39  68.3 

9.43 

10  30.5 

2 

7  32  89.75 

i.s9a 

22    2  57.7 

8.44 

12  44.9 

2 

7  15  89.60 

1.180 

22  40  66.0 

9.87 

10  26.1 

3 

7  32    6.21 

1.401 

22    4  20.3 

8U4 

12  40.4 

3 

7  15  11.54 

1.158 

22  41  62.8 

9.81 

10  21.7 

4 

7  31  82.47 

1.410 

22    5  42.9 

8.44 

12  85.9 

4 

7  14  44.03 

1.135 

22  42  47.2 

3.36 

10  17.8 

5 

7  30  58.54 

1.417 

22    7    5.4 

8.43 

12  31.4 

5 

7  14  17.08 

1.111 

22  48  40.6 

9.30 

10  12.9 

6 

7  30  24.45 

1.4'i3 

22    8  27.6 

3.43 

12  26.9 

6 

7  18  50.72 

1.086 

22  44  82.6 

3.14 

10  8.6 

7 

7  29  50.24 

1.428 

22    9  49.5 

8.41 

12  22.5 

7 

7  18  24.96 

1.060 

22  45  23.2 

94)8 

10  4.2 

8 

7  29  15.92 

1.4S3 

22  11  11.2 

8.40 

12  17.9 

8 

7  12  59.82 

1.084 

22  46  12.4 

9.03 

9  59.9 

9 

7  28  41.52 

1.434 

22  12  82.5 

8.38 

12  13.4 

9 

7  12  85.32 

1.008 

22  47    0.1 

1.06 

9  56.6  i 

10 

7  28    7.08 

1.4S6 

22  13  53.4 

8.36 

12    8.9 

10 

7  12  11.47 

0.981 

22  47  46.4 

1.90 

9  51 J 

11 

7  27  82.61 

1.486 

22  15  13.7 

3.84 

12    4.4 

11 

7  11  48.27 

0.953 

22  48  81.3 

1.84 

9  47.0 

12 

7  26  58.14 

1.480 

22  16  88.5 

8.31 

11  59.9 

12 

7  11  25.75 

0.934 

22  49  14.7 

1.78 

9  42.7 

U 

7  26  28.69 

1.484 

22  17  52.6 

8.38 

11  55.4 

13 

7  11    8.98 

0.395 

22  49  66.6 

i.7a 

9  38.4  1 

14 

7  25  49.30 

1.48a 

22  19  11.1 

8.36 

11  50.9 

14 

7  10  42.81 

0.865 

22  60  87.1 

1.66 

9  34.1 

15 

7  25  14.98 

1.438 

22  20  28.9 

8.33 

11  46.4 

15 

7  10  22.41 

0.835 

22  61  16.1 

1.59 

9  29.8 

16 

7  24  40.76 

1.408 

22  21  45.9 

8.19 

11  41.9 

16 

7  10    2.74 

0.804 

22  61  63.6 

1.53 

9  26.6  [ 

17 

7  24    6.67 

1.417 

22  28    2.1 

8.16 

11  87.4 

17 

7    9  48.82 

0.778 

22  62  29.6 

1.47 

9  2U' 

18 

7  23  82.73 

1.411 

22  24  17.5 

8.13 

11  32.9 

18 

7    9  25.65 

6.741 

22  63    4.1 

1.41 

9  17.1  ! 

19 

7  22  68.97 

1.403 

22  25  81.9 

8.08 

1128.4 

19 

7    9    8.24 

0.700 

22  68  37.1 

1.35 

912.9 

20 

7  22  25.42 

1.898 

22  26  45.4 

8.04 

11  28.9 

20 

7    8  61.61 

0.676 

22  64    8.6 

1.39 

9   9.7 

21 

7  21  52.10 

1.388 

22  27  57.9 

8.00 

11  19.4 

21 

7    8  85.77 

0.643 

22  64  88.7 

1.33 

9   4.6 

22 

7  21  19.04 

1.373 

22  29    9.3 

3.96 

11  14.9 

22 

7    8  20.73 

0.610 

22  66     7.3 

1.16 

9   0.3 

28 

7  20  46.26 

1.800 

22  30  19.7 

3.91 

11  10.4 

23 

7    8    6.49 

0.576 

22  55  84.4 

1.10 

8  56.1 

24 

7  20  18.79 

1.346 

22  81  28.9 

9.86 

11    6.0 

24 

7    7  58.06 

0.543 

22  56    0.0 

1.04 

8  51.9 

25 

7  19  41.65 

1.333 

22  82  86.9 

9.81 

11     1.5 

25 

7    7  40.46 

0.508 

22  66  24.2 

0*98 

8  47^ ; 

1 

26 

7  19    9.88 

1.316 

22  88  43.8 

9.76 

10  57.0 

26 

7    7  28.68 

0.474 

22  66  46.9 

0.92 

8  43.7  . 

27 

7  18  88.50 

1.800 

22  84*49.5 

3.71 

10  52.5 

27 

7    7  17.72 

0.438 

22  67    8.1 

0.85 

9  39.6. 

28 

7  18    7.58 

l.*183 

22  85  53.9 

3.66 

10  48.1 

28 

7    7    7.60 

0.406 

22  57  27.8 

8.79 

8  86.6 

29 

7  17  86.99 

1.963 

22  36  57.0 

3.61 

10  43.7 

29 

7    6  68.81 

0.370 

22  57  46.1 

0.73 

8  81.4 

30 

7  17    6.91 

1.343 

22  37  58.8 

9.55 

10  39.8 

80 

7    6  49.86 

0.385 

22  68    3.0 

0.67 

8  27.8 

31 

7  16  87.81 

1.333 

22  38  59.2 

9.49 

10  34.9 

81 

7    6  42.25 

0.800 

22  58  18.4 

0.61 

8  28  J 

32 

7  16    8.20 

1.303 

+22  89  58.3 

3.43 

10  30.5 

82 

7    6  85.49 

0.365 

+22  68  82.4 

0.55 

819.2 

D^r  of  the  Month, 

lat. 

11th. 

91ft 

311*. 

DiO 

r  of  the  Month, 

1st. 

• 

11th. 

91st. 

81it 

20.0 

Polar  Semidiaraeter 

21.9 

21.9 

21.8 

21.6 

Pol 

ar  Semidiamc 

iter 

21.6 

21.1 

20.6 

Horizontal  Parallax 

2.0 

2.0 

2.0 

2.0 

Hoi 
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1^ 
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GREENWICH  MEAN   TIME. 

MARCH. 

APBIL. 

^ 

AjeenaioQ. 

Var.of 
K.A. 
fori 
Uoar. 

DJunation. 

V»r.of 
Dm. 
fori 

Hour. 

M«ri<Uaa 
Puaage. 

"a 

AiMiuion. 

Var.of 
R.A. 
for  1 
Uour. 

^^!SS!L 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Paaugo. 

1^ 

N09li. 

N^on. 

Ntnm, 

Nam, 
h 

^ 

Noon. 

Noon. 

Noon. 

Noon. 

b. 

m.    B. 

•• 

O      1       u 

h.  m. 

h.  m.    B. 

a. 

O       1        N 

II 

h.  m. 

1 

7 

6  49.86 

O.Ud 

+22  58    8.0 

0.67 

8  27.8 

1 

7    9  20.81 

0.730 

+22  65  16.6 

1.11 

6  28.1 

2 

7 

6  42.25 

o.soo 

22  58  18.4 

0.61 

8  23.2 

2 

7    9  88.45 

0.T51 

22  54  49.8 

1.17 

6  24.5 

9 

7 

6  86.^9 

0.98& 

22  58  82.4 

0.55 

8  19.2 

3 

7    9  56.82 

0.781 

22  54  20.6 

1.33 

6  20.9 

4 

7 

6  29.57 

0.339 

22  58  44.9 

0.49 

8  15.2 

4 

7  10  15.91 

0.811 

22  53  50.6 

1.38 

6  17.3 

5 

7 

6  24.50 

0.104 

22  58  55.9 

0.43 

8  11.2 

5 

7  10  35.72 

0.840 

22  53  19.3 

1.33 

6  18.7 

6 

7 

6  20.27 

0.160 

22  59    5.6 

0.37 

8    7.2 

6 

7  10  56.28 

0.870 

22  52  46.7 

1.39 

6  10.1 

7 

7 

6  16.88 

0.134 

22  59  18.9 

0.31 

8    3.2 

7 

7  11  17.46 

0.899 

22  62  12.7 

1.45 

6    6.5 

8 

7 

6  14.83 

0.009 

22  59  20.9 

0.30 

7  59.2 

8 

7  11  39.37 

0.038 

22  61  87.3 

1.50 

6    2.9 

9 

7 

6  12.62 

0.0A4 

22  59  26.5 

0.30 

7  55.2 

9 

7  12    1.97 

0.056 

22  51    0.5 

1.56 

5  59.8 

10 

7 

6  11.75 

-0.019 

22  59  80.7 

0.15 

7  61.8 

10 

7  12  25.25 

0.984 

22  50  22.8 

1.63 

5  55.8 

1  11 

7 

6  11.72 

+0.010 

22  59  83.5 

0.00 

7  47.4 

11 

7  12  49.21 

1.019 

22  49  42.7 

1.68 

5  52.8 

12 

7 

6  12.54 

0.061 

22  59  85.0 

+0.03 

7  43.5 

12 

7  13  18.84 

1.040 

22  49    1.7 

1.74 

5  48.8 

18 

7 

6  14.19 

0.086 

22  59  85.0 

-0.03 

7  89.6 

18 

7  13  89.18 

1.007 

22  48  19.8 

1.80 

6  45.8 

14 

7 

6  16.68 

0.191 

22  59  83.7 

0.08 

7  85.7 

14 

7  14    5.07 

1.004 

22  47  85.5 

1.85 

5  41.8 

16 

7 

6  20.00 

0.160 

22  59  81.0 

0.14 

7  31.8 

15 

7  14  81.66 

1.191 

22  46  50.3 

1.91 

6  38.8 

16 

7 

6  24.15 

0.190 

22  59  27.0 

0.30 

7  27.9 

16 

7  14  58.89 

1.148 

22  46    3.7 

1.97 
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18 

7 

6  34.93 

0.359 

22  59  14.9 

0.81 

7  20.8 

18 

7  15  65.22 

1.900 

22  44  26.2 

9.09 

5  27.8 

1» 

7 

6  41.58 

0.394 

22  59    6.8 

0.37 

7  16.5 

19 

7  16  24.81 

1.395 

22  48  85.8 

9.15 

5  24.8 

20 

7 

6  49.04 

0.338 

22  58  57.8 

0.43 

7  12.7 

20 

7  16  54.01 

1.360 

22  42  42.9 

9.91 

6  20.9 

21 

7 

6  57.81 

0.S6-2 

22  58  46.4 

0.43 

7    8.9 

21 

7  17  24.81 

1.975 

22  41  49.0 

9.97 

6  17.5 

22 

7 

7    6.40 

0.306 

22  58  34.2 

0.54 

7    5.1 

22 

7  17  55.21 

1.800 

22  40  53.7 

9.83 

5  14.1 

23 

7 

7  16.80 

0.480 

22  58  20.6 

0.60 

7    1.8 

28 

7  18  26.69 

1.394 

22  89  56.9 

9.40 

6  10.7 

24 

7 

7  27.01 

0.463 

22  58    5.7 

0.65 

6  57.6 

24 

7  18  58.74 

1.S48 

22  88  58.7 

9.40 

6    7.8 

25 

7 

7  88.52 

0.490 

22  57  49.4 

0.71 

6  53.9 

25 

7  19  81.86 

1.371 

22  87  69.0 

9.53 

5    8.9 

28 

7 

7  60.82 

0.599 

22  57  81.7 

0.70 

6  50.2 

26 

7  20    4.58 

1.804 

22  86  67.8 

9.68 

6    0.5 

27 

7 

8    8.90 

0.561 

22  57  12.6 

0.83 

6  46.5 

27 

7  20  88.25 

1.410 

22  85  55.1 

9.04 

4  57.1 

28 

7 

8  17.76 

0.593 

22  56  52.1 

0.83 

6  42.8 

28 

7  21  12.50 

1.488 

22  84  51.0 

9.70 

4  58.7 

29 

7 

8  82.89 

0.625 

22  56  80.3 

0.04 

6  39.1 

29 

7  21  47.28 

1.480 

22  83  45.4 

9.76 

4  50.4 

SO 

7 

8  47.78 

0.651 

22  56    7.1 

0.09 

6  35.4 

80 

7  22.22.58 

1.489 

22  82  88.4 

9.83 

4  47.0 

'si 

7 

9    8.92 

0.689 

22  55  42.5 

1.00 

6  81.7 

81 

7  22  58.40 

1.508 

22  31  29.8 

9.89 

4  48.7 

22 

7 

9  20.81 

O.TiO 

+22  55  16.6 

l.ll 

6  28.1 

32 

7  28  84.72 

1.534 

+22  80  19.7 

9.95 

4  40.4 

DV 

of  the  Month, 

Ist. 

11th. 

9lBl. 

aiflt. 

D«J 

cifth»  Month, 

lat. 

11th. 

nut. 

31at. 

Po 

lar  SemidiAm 

eter 

2()'.l 

19*5 

18.9 

18.8 

Pol 

AT  Semidiameter 

18'.2 

17.7 

17.2 

16'.7 

He 

nizontal  Para] 

Llax 

1.9 

1.8 

1.7 

1.7 

Hoi 

rizontal  Parallaz 

1.7 

1.6 

1.6 

1.5 

232 


JUPITER,    1860. 


GREENWICH   MEAN  TIME. 

MAT,                                      1 

) 

JUNE, 

>? 

A0cen8ioii. 

Tut,  of 

fori 
Hour. 

lissri., 

fori 
Hour. 

Mtridlaa 
Puaage. 
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1 

7  22  68.40 

1.803 
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9.89 
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3.95 
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2 
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4.95 
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4 
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9.086 
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6 
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5 
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5.14 

2  61.8 

6 
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1 

8  38  46.49 
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8.29 
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2 

8  39  40.80 
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8.26 
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8 

8  12  27.88 

S.943 

20  27  49.4 

9.97 
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8 

8  40  86.05 

9.959 

18  63    6.6 

6.29 

28  48.4 

4 

8  18  21.70 

S.946 

20  26    4.0 

9.99 

1  22.3 

4 

8  41  29.24 

9.957 

18  49  47.8 

8.32 

23  46.4 

6 

8  14  16.66 

9.9M) 

20  22  17.2 

9.99 

1  19.2 

6 

8  42  28.87 

2.954 

18  46  27.2 

8.85 

23  42.8 

6 

8  16    9.69 

S.963 

20  19  29.1 

7.09 

1  16.2 

6 

8  48  17.48 

9.951 

18  48    6.4 

8.88 

23  39.8 

7 

8  16    8.80 

9.9M 

20  16  89.7 

7.00 

1  13.2 

7 

8  44  11.42 

2.948 
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8.41 

28  36.3 

8 

8  16  67.98 

3.969 

20  18  49.0 

7.14 

1  10.1 

8 

8  46    6.88 

2.945 

18  36  22.5 

8.44 

23  38.2 

9 

8  17  62.28 

9.999 

20  10  67.0 

7.90 
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9 

8  46  59.17 

9.941 

18  32  59.6 

8.47 

28  30.2 

10 

8  18  46.64 

9.9«4 

20    8    3.7 

7.95 

1    4.1 

10 

8  46  62.92 

9.936 

18  29  85.8 

6.50 

28  27.2 

11 

8  19  40.90 

9.996 
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7.91 
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11 
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8.53 

23  24.1 

12 
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7.39 
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8.56 
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9  86  42.84 

-0.706 

+15  60    8.2 

+8.68 

10  47.9 
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GREENWICH 

MEAN  TIME- 

MARCH. 

APRTT.. 

. 

Var.of 

Var.of 

Var.of 

Vtf.of 

1 

Aaomdoa. 

fori 
Hour. 

Apparant 
Deelinatkni. 

Dee. 
fori 
How. 

Ueridlni 

1 

AMoiukm. 

R.A. 
fori 
nour. 

lilSil^Sl 

Dee. 
fori 
Hour. 

Bferldiu 

^ 

Vtm^ 

^ 

PM8^Ee. 

^ 

iVbMI. 

Norn, 

Nom, 

iV9M 

II 

^ 

Notm. 

Nooti. 

Noon, 

Noom. 

h.  m.    8. 

t. 

O       /        N 

b.  m. 

h.  m.    8. 

8. 

O        /        tt 

h.  m.     1 

1 

9  86  16.57 

-0.721 

+15  47  16.4 

+8.00 

10  56.8 

1 

9  29  29.18 

-0.898 

+16  19  54.8 

+1.45 

8  47.7 

2 

9  35  59.86 

0.718 

15  48  42.9 

8.08 

10  52.1 

2 

9  29  21.50 

0.819 

16  20  28.7 

1.87 

8  43.7 

S 

9  35  42.84 

0.T06 

15  50    8.2 

3.08 

10  47.9 

8 

9  29  14.22 

0.905 

16  21    0.6 

1.39 

8  39.6 

4 

9  35  25.68 

0.M6 

15  51  82.2 

8.47 

10  43.7 

4 

9  29    7.33 

0.970 

16  21  80.5 

1.90 

8  35.6 

5 

9  35    8.98 

0.167 

15  52  64.9 

8U9 

10  89.5 

6 

9  29    0.84 

0.909 

16  21  68.3 

1.19 

8  31.6 

6 

9  34  62.56 

•  0.078 

15  64  16.8 

8.80 

10  36.8 

6 

9  28  54.76 

0.940 

16  22  24.1 

1.08 

8  27.6 

7 

9  34  86.40 

0.006 

15  55  86.8 

8.80 

10  31.1 

7 

9  28  49.08 

0.998 

16  22  47.9 

0.95 

8  23.5 

8 

9  84  20.49 

o.oas 

15  56  64.8 

8.94 

10  26.9 

8 

9  28  43.81 

0.911 

16  23    9.7 

0.87 

8  19.5 

9 

9  34    4.82 

0.048 

15  58  11.9 

8.18 

10  22.7 

9 

9  28  88.95 

0.194 

16  28  29.5 

0.78 

8  15.6 

10 

9  33  49.40 

0.087 

15  59  27.6 

8.19 

10  18.5 

10 

9  28  84.50 

0.177 

16  28  47.2 

0.69 

8  11.5 

11 

9  88  84.24 

0.090 

16    0  41.6 

8.00 

10  14.8 

11 

9  28  30.47 

0.109 

16  24    2.8 

0.01 

8    7.5 

12 

9  33  19.35 

0.010 

16    1  54.1 

9.09 

10  10.1 

12 

9  28  26.86 

0.149 

16  24  16.4 

0.59 

8    8.5 

IS 

9  33    4.74 

o.aos 

16    8    5.0 

9.09 

10    5.9 

13 

9  28  28.67 

0.194 

16  24  27.9 

0.44 

7  59.5 

14 

9  32  50.42 

0.991 

16    4  14.8 

9.85 

10    1.7 

14 

9  28  20.89 

0.107 

16  24  87.8 

0.35 

7  55.5 

16 

9  82  36.89 

0.578 

16    5  22.0 

9.78 

9  57.6 

15 

9  28  18.58 

0.069 

16  24  44.6 

0.90 

7  51.5  i 

16 

9  82  22.66 

0.000 

16    6  28.0 

9.71 

9  68.4 

16 

9  28  16.60 

0.079 

16  24  49.9 

0.18 

1 
7  47.6  j 

17 

9  82    9.24 

O.MS 

16    7  82.8 

9.04 

9  49.3 

17 

9  28  15.09 

0.054 

16  24  68.1 

+0.09 

7  48.6 

18 

9  31  66.18 

O.MO 

16    8  84.8 

9.07 

9  45.2 

18 

9  28  14.01 

0.080 

16  24  54.2 

0.00 

7  39.6 

19 

9  81  48.84 

0.090 

16    9  85.6 

9.00 

9  41.0 

19 

9  28  18.85 

0.019 

16  24  53.3 

-0.08 

7  35.7 

20 

9  81  80.88 

0.019 

16  10  84.6 

9.49 

9  86.9 

20 

9  28  18.12 

-0.001 

16  24  50.3 

0.17 

7  81.8 

21 

9  31  18.76 

0.408 

16  11  81.8 

9.84 

9  32.8 

21 

9  28  18.32 

+0.017 

16  24  45.2 

0.90 

7  27.8 

22 

9  31    6.96 

0.484 

16  12  27.1 

9.90 

9  28.6 

22 

9  28  18.94 

0.085 

16  24  88.0 

0.84 

7  28.9 

28 

9  30  65.58 

0.400 

16  18  20.5 

9.19 

9  24.5 

23 

9  28  14.99 

0.058 

16  24  28.7 

0.43 

7  20.0 

24 

9  80  44.45 

0.464 

16  14  12.1 

9.11 

9  20.4 

24 

9  28  16.47 

0.070 

16  24  17.4 

0.01 

7  16.1 

25 

9  30  83.78 

0.400 

16  16    1.8 

9.03 

9  16.8 

25 

9  28  18.87 

0.088 

16  24    4.0 

0.00 

7  12.2 

26 

0  80  28.38 

0.494 

16  15  49.6 

1.90 

9  12.2 

26 

9  28  20.70 

0.100 

16  23  48.6 

0.09 

7    8.8 

27 

9  80  18.40 

0.406 

16  16  85.4 

1.87 

9    8.1 

27 

9  28  28.45 

0.198 

16  23  81.1 

0.77 

7    4.4 

28 

9  80    8.79 

0.809 

16  17  19.2 

1.79 

9    4.0 

28 

9  28  26.62 

0.141 

16  28  11.6 

0.85 

7    0.5 

29 

9  29  54.56 

0.077 

16  18    1.1 

1.70 

8  69.9 

29 

9  28  80.21 

0.108 

16  22  50.1 

0.94 

6  56.7 

ao 

9  29  45.71 

0.001 

16  18  41.0 

1.02 

8  56.9 

30 

9  28  84.22 

0.170 

16  22  26.6 

.  1.02 

6  52.8 

31 

9  29  87.26 

0.044 

16  19  18.9 

1.04 

8  51.8 

81 

9  28  88.65 

0.198 

16  22    1.1 

1.10 

6  49.0 

32 

9  29  29.18 

-0.890 

+16  19  54.8 

+  1.45 

8  47.7 

82 

9  28  43.49 

+0.910 

+16  21  38.6 

-1.19 

6  45.2 
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6SEENWIGH  MEAN  TIME. 

MAY. 

JUKE. 

^ 

ABcensioB. 

Yar.of 
R.A. 
fori 
Hour. 

piscsa. 

Var.of 
Dm. 
fori 

Hoar. 

MaridiMi 
PMBtga. 

^ 

^XJ* 

.Var.of 

fori 
Hour. 

Var.of 
Dae. 
fori 

Bums. 

I 
Paaa^Bn. 

1 

iVOMk 

iV<KW. 

AiMm. 

t 

JVm. 

iViMII. 

JVbMk 

n 

h.  m.    s. 

■. 

O       /       If 

h.  la. 

h.  m.    ■. 

B. 

o      t     n 

lum. 

1 

9  28  88.65 

+0.1P8 

+16  22    1.1 

-I.IO 

6  49U) 

1 

•  84  10.48 

+0.000 

+15  58  11.8 

-8.40 

4  52.7 

2 

9  28  43.49 

o.sio 

16  21  33.6 

1.J9 

6  45.2 

2 

9  34  26.95 

0*008 

15  51  47.9 

0.08 

449j0 

8 

9  28  48.74 

0.228 

16  21    4.1 

1.37 

6  41.8 

8 

9  34  48.74 

0.100 

15  50  22.4 

OpOO 

4  45.4 

4 

9  28  54.41 

0.246 

16  20  32.6 

1.86 

6  37.5 

4 

9  35    0.84 

0.710 

15  48  66.8 

B^ 

4  41.7 

6 

9  29    0.48 

0.202 

16  19  59.2 

1.48 

6  33.7 

6 

9  35  18.26 

0.709 

16  47  26.7 

0*78 

4  38.1 

6 

9  29    6.96 

0.270 

16  19  28.8 

U$2 

6  29.9 

6 

9  85  85.99 

0.740 

16  46  56.6 

0.10 

4844( 

7 

9  29  13.85 

0.20ft 

16  18  46.4 

1^ 

6  26.0 

7 

9  86  54.03 

0.7M 

15  44  24.8 

0.05 

4  30.8 

8 

9  29  21.14 

0.313 

16  18    7.1 

1.08 

6  22.2 

8 

9  36  12.87 

0.770 

15  42  51.5 

0.09 

4  27.2 

9 

9  29  28.88 

0.829 

16  17  25.9 

1.10 

6  18.4 

9 

9  86  31.01 

0.700 

16  41  16.7 

0*06 

4  23.6 

10 

9  29  86.92 

0.84& 

16  16  42.8 

1.84 

6  14.6 

10 

9  36  49.94 

0.700 

16  89  40.5 

4W04 

420.0 

11 

9  29  45.40 

0.809 

16  15  67.8 

1.01 

6  10.8 

11 

9  37    9.17 

0.801 

15  88    2.8 

4.10 

416.3 

12 

9  29  54.28 

0.876 

16  15  10.9 

1.00 

6    7.0 

12 

9  87  28.68 

0.810 

15  86  23.6 

4.10 

4  12.7 

13 

9  80    8.65 

0.80ft 

16  14  22.1 

3.07 

6    8.2 

13 

9  87  48.48 

0.881 

15  84  42.9 

4.3> 

4    9.1 

14 

9  30  13.22 

0.411 

16  18  31.5 

3.16 

5  69.5 

14 

9  38    8.56 

0.840 

15  88    0.8 

4.39 

4  5.6 

15 

9  30  28.27 

0.427 

16  12  89.0 

3.33 

6  65.7 

15 

9  38  28.92 

0.004 

15  81  17.2 

4.00 

4    1.9 

16 

9  80  83.70 

0.448 

16  11  44.6 

3.80 

5  51.9 

16 

9  38  49.55 

0.006 

15  29  82.2 

4.40 

»66.8 

17 

9  80  44.52 

0.460 

16  10  48.4 

3.88 

6  48.2 

17 

9  39  10.44 

0.070 

15  27  46.8 

4.40 

8  54.7 

18 

9  30  55.72 

0.474 

16    9  50.3 

3.40 

6  44.4 

18 

9  89  81.60 

0.887 

15  26  68.1 

4.63 

S51.1 

19 

9  81    7.29 

0.400 

16    8  50.4 

3.63 

6  40.7 

19 

9  39  68.02 

0.000 

15  24    9.0 

4.60 

S  47.6  ; 

20 

9  81  19.28 

O.ftOft 

16    7  48.7 

3.01 

6  37.0 

20 

9  40  14.69 

0.000 

15  28  19.5 

4.08 

8  48.9 

21 

9  81  81.55 

0.691 

16    6  45.2 

9.08 

5  33.3 

21 

9  40  86.62 

0.019 

15  20  26.7 

4.69 

8  40.4 

22 

9  81  44.24 

0.680 

16    5  39.9 

9.78 

5  29.5 

22 

'  9  40  58.79 

0.930 

15  18  88.6 

4.74 

SS6.8  1 

28 

9  31  57.29 

0.661 

16    4  32.7 

3.04 

6  25.8 

23 

9  41  21.21 

0*080 

15  16  89.3 

4.19 

8  88.8  1 

24 

9  32  10.70 

0.600 

16    8  23.8 

3.01 

6  22.1 

24 

9  41  48.87 

0.040 

15  14  48.7 

4.64 

9  29.7  j 

25 

9  32  24.47 

0.681 

16    2  13.2 

3.08 

6  18.4 

25 

9  42    6.76 

0.960 

15  12  46.8 

4.00 

8  26.2 

26 

9  32  88.59 

0.600 

16    1    0.9 

8.06 

6  14.7 

26 

9  42  29.87 

0.000 

15  10  48.7 

430 

8  22.7  ! 

27 

9  32  53.06 

0^10 

15  59  46.9 

0.12 

5  11.0 

27 

9  42  53.21 

0.977 

15    8  49.4 

0.00 

819.1  . 

28 

9  38    7.87 

0.024 

15  58  31.2 

8.10 

5    7.3 

28 

9  43  16.77 

0.980 

15    6  48.9 

0.06 

915J6  : 

29 

9  83  23.02 

0.080 

15  57  13.8 

0.30 

6    3.7 

29 

9  43  40.54 

0.996 

15    4  47.2 

0.00 

8  12.1 

80 

9  38  88.51 

0.062 

15  55  54.8 

8.80 

5    0.0 

30 

9  44    4.52 

1^4 

16    2  44.4 

0.14 

8    8S  ; 

81 

9  83  54.33 

0.600 

16  M  84.1 

8.40 

4  66.3 

81 

9  44  28.71 

1.013 

16    0  40.4 

0.10 

8   5J0  : 

82 

9  34  10.48 

+0.080 

+15  63  11.8 

-8.46 

4  52.7 

82 
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-6.34 
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GREENWICH  MEAN  TIME. 


JOLT. 


AUGUST. 


S"?* 


V: 


No&m. 


h.  m.  B. 
9  44  28.71 
9  44  68.10 
9  45  17.70 
9  45  42.49 
9  46  7.47 

9  46  82.64 
9  46  57.99 
9  47  28.51 
9  47  49.21 
9  48  15.09 

9^48  41.14 
9  49  7.35 
9  49  88.72 
9  50  0.24 
9  50  26.92 

9  60  58.75 
9  51  20.72 
9  51  47.84 
9  52  15.10 
9  52  42^ 

9  58  9.98 
9  58  87.60 
9  54  5.84 
9  54  88.19 
9  55  1.15 

9  55  29.22 
9  55  57.89 
9  56  25.65 
9  56  54.00 
9  57  22.44 

9  57  60.96 
9  58  19.56 


Yar.of 
RJk. 
fori 
Hour. 


Noon. 


B. 
+1.019 
I. Ml 
1.099 
1.0S7 
1.0M 

I.0M 
1.000 
1.007 
1.070 
1.061 

1.080 
1.000 
1.109 
1.106 
1.110 

1.191 
1.197 

i.isa 

1.136 
1.I4S 

1.U6 
l.IOt 
1.166 
1.109 
1.107 

1.179 
1.176 

i.no 

1.180 
1.187 

1.180 
+1.104 


Apparent 
l>«eUiiAtkna 


Aboil. 


+15  0  40.4 
14  58  85.8 
14  56  29.1 
14  54  21.8 
14  52  18.5 

14  50  4.1 
14  47  58.7 
14  45  42.2 
14  48  29.7 
14  41  16.2 

14  89  1.8 
14  86  46.4 
14  84  80.1 
14  82  12.8 
14  29  54.6 

14  27  85.5 
14  25  15.6 
14  22  54.9 
14  20  88.8 
14  18  10.9 

14  15  47.7 
14  18  23.8 
14  10  59.2 
14  8  88.8 
14    6    7.8 

14  8  41.1 
14  1  18.7 
18  58  45.7 
18  56  17.1 
18  58  47.9 

18  51  18.1 
+13  48  47.8 


T«r.«f 
Dee. 
fori 

Hoar. 


iV(fOfi. 


-0.10 
0.94 
0.98 
S.3S 
0.S7 

0.41 
i.46 
6.00 
i.64 

6.68 

6.69 
6.00 

6.70 
6.74 
6.78 

6.81 
6.86 
0.88 
0.99 
6.96 

0.98 
0.01 
6.04 
0.07 
0.10 

6.10 
0.16 
0.18 
0.90 
6.98 

6.96 
-6.17 


MeridlMi 


h.  m. 
8  5.0 
8  1.5 
2  58.0 
2  54.5 
2  50.9 

2  47.4 
2  48.9 
2  40.4 
2  86.9 
2  83.4 

2  29.9 
2  26.4 
2  22.9 
2  19.4 
2  15.9 

2  12.4 
2  8.9 
2  5.4 
2    1.9 

158.4 

1  54.9 
1  51.4 
1  48.0 
1  44.5 
141.0 

1  87.6 
1  84.1 
1  80.7 
1  27.2 
128.7 

1  20.8 
1  16.8 


iMtMlOB. 

VM-Of 

R.A. 
fori 
Hoar. 

Abo*. 

Noon, 

h.   m.    8. 

1. 

9  68  19.56 

+  1.194 

9  58  48.25 

1.197 

9  59  17.01 

1.900 

9  59  45.88 

1.909 

10    0  14.72 

1.906 

10    0  48.67 

1.907 

10    112.68 

1.910 

10    141.74 

1.919 

10    2  10.85 

1.914 

10    2  40.01 

1.916 

10    8    9.21 

1.918 

10    8  88.46 

1.919 

10    4    7.74 

1.991 

10    4  87.05 

1.939 

10    5    6.88 

1.993 

10    5  85.78 

1.998 

10    6    5.10 

1.994 

10    6  84.49 

1.996 

10    7    8.88 

1.996 

10    7  88.28 

1.996 

10    8    2.68 

1.996 

10    8  32.07 

1.994 

10    9    1.45 

1.994 

10    9  80.82 

1.998 

10  10    0.17 

1.990 

10  10  29.51 

1.999 

10  10  58.83 

1.991 

10  11  28.10 

1.919 

10  11  57.84 

1.916 

10  12  26.55 

1.916 

10  12  55.72 

1.916 

10  18  24.85 

+1.913 

£SSSi. 

VfcT.Of 

fori 
Hoar. 

Noon. 

H 

-6.97 

Noom. 

0        1       u 

+13  48  47.8 

13  46  17.0 

6.99 

13  43  45.7 

6.81 

13  41  13.9 

6.34 

13  88  41.6 

6.36 

18  86    8.8 

6.88 

13  88  85.5 

6.40 

18  31    1.8 

6.41 

13  28  27.7 

6.43 

13  25  53.2 

6.44 

13  23  18.4 

6.46 

13  20  48.3 

6U7 

13  18    7.8 

6.49 

13  15  32.0 

6.60 

18  12  56.0 

6.61 

18  10  19.7 

6.69 

13    7  43.2 

6.53 

13    5    6.5 

6.63 

13    2  29.7 

0.64 

12  59  52.7 

0.64 

12  57  15.6 

6.66 

12  54  88.5 

6.66 

12  52    1.3 

6.66 

12  49  24.0 

6.66 

12  46  46.7 

0.66 

12  44    9.4 

6.66 

12  41  82.2 

6.66 

12  88  55.0 

6.66 

12  86  17.9 

6.64 

12  88  40.9 

6.64 

12  81    4.0 

6.64 

+12  28  27.2 

-6.63 

M«rldlaa 


b.  m. 
1  16.8 
1  13.4 
1  9.9 
1  6.5 
1    8.1 

0  59.6 
0  56.2 
0  52.7 
0  49.8 
0  45.8 

0  42.8 
0  88.9 
0  85.4 
0  82.0 
0  28.5 

0  25.1 
0  21.7 
0  18.2 
0  14.8 
011.8 

0    7.8 


0    4.4 

C  0      0.6 
{SS    67.6 

28  54.0 
28  50.6 


23  47.2 
28  43.7 
28  40.3 
23  86.9 
28  83.4 

23  80.0 
23  26.5 


Siy  or  th»  Month, 


1st. 


Polar  SeiBidiameter        7.3 
fiarinmtal  Piuvlbuc        0.9 


lltb. 


7.8 
0.9 


91st 


7.7 
0.9 


31st 


SsjoftlktlCoiith, 


7.7 
0.9 


Polar  Semidiameter         7.6 
Horixontal  Parallax         0.8 


lltli. 


7.6 
0.8 


JOlst 


7.6 
0.8 


81st. 


7.6 
0.8 
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SATURN,    1860. 


GREENWICH   MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


Apparmit 
Bight 


Noon. 


h.  m.  B. 
10  13  24.85 
10  13  63.98 
10  14  22.96 
10  14  51.94 
10  15  20.86 

10  15  49.72 
10  16  18.52 
10  16  47.24 
10  17  15.89 
10  17  44.46 

10  18  12.95 
10  18  41.86 
10  19  9.67 
10  19  37.88 
10  20  5.99 

10  20  84.00 
10  21  1.90 
10  21  29.68 
10  21  67.85 
10  22  24.89 

10  22  62.31 
10  23  19.60 
10  23  46.75 
10  24  13.76 
10  24  40.63 

10  25  7.36 
10  25  83.94 
10  26  0.86 
10  26  26.62 
10  26  52.72 

10  27  18.66 
10  27  44.43 


Vtr.of 
K.A. 
fori 
Hoar. 


Noon. 


8. 

+1.213 
1.311 
1.909 
1.906 
1.904 

1. 20 1 
1.198 
1.196 
1.192 
1.189 

1.18ft 
1.189 
1.178 
1.173 
1.109 

1.106 
1.100 
1.165 
1.160 
1.146 

1.140 
1.134 
1.198 
1.193 
1.117 

1.111 
1.104 
1.098 
1.091 
1.084 

1.077 
+  1.070 


Apparent 
DMlination. 


Noon. 


+12  28  27.2 
12  25  50.6 
12  23  14.2 
12  20  88.0 
12  18  1.9 

12  15  26.1 
12  12  50.6 
12  10  15.4 
12  7  40.5 
12  6  6.0 

12  2  81.9 
11  59  58.2 
11  57  24.9 
11  64  52.1 
11  52  19.8 

11  49  48.0 
11  47  16.8 
11  44  46.2 
11  42  16.2 
11  89  46.8 

11  87  18.1 
11  84  50.1 
11  82  22.8 
11  29  56.8 
11  27  80.6 

11  25  5.5 
11  22  41.4 
11  20  18.1 
11  17  65.7 
11  15  84.1 

11  18  18.5 
+11  10  53.9 


Varof 
Dm. 
fiwl 

Hoar. 


Noon. 


-6.63 
6.62 
6.61 
6.51 
6.50 

6.49 
6.47 
6.46 
6.46 
6.43 

6.41 

6.40 

6. 

6.36 

6.34 

6.31 
6.99 
6.96 
6.94 
6.91 

6.18 
0.15 
6.19 
6.09 
6.06 

6.02 
6.99 
6.96 
6.99 
6.88 

6.34 


Meridian 
Paasece. 


h.  m. 
28  26.5 
23  23.1 
23  19.6 
28  16.1 
28  12.7 

28  9.2 
28  5.8 
28  2.8 
22  68.8 
22  65.4 

22  61.9 
22  48.5 
22  45.0 
22  41.5 
22  88.1 

22  84.6 
22  31.2 
22  27.7 
22  24.2 
22  20.8 

22  17.3 

22  18.8 

23  10.4 
22  6.9 
22  3.4 

21  69.9 
21  66.4 
21  62.9 
21  49.4 
21  45.9 

21  42.4 
21  88.9 


Aaoenaton. 

Var.  of 
RA. 
fbrl 

Hoar. 

Noon. 

Noon. 

h.   m.    8. 

8. 

10  27  18.66 

+  1.077 

10  27  44.48 

1.070 

10  28  10.03 

1.063 

10  28  85.45 

1.066 

10  29    0.69 

1.048 

10  29  25.74 

1.040 

10  29  50.60 

1.039 

10  80  15.27 

1.034 

10  80  89.74 

1.015 

10  81    4.01 

1.007 

10  81  28.07 

0.998 

10  81  61.92 

0.989 

10  32  15.65 

0.980 

10  82  88.96 

0.971 

10  83    2.14 

0.961 

10  83  25.09 

0.961 

10  88  47.81 

0.949 

10  84  10.29 

0.039 

10  84  82.62 

0.991 

10  84  64.61 

0.911 

10  86  16.24 

0.900 

10  85  87.71 

0.889 

10  85  58.93 

0.878 

10  86  19.88 

0.867 

10  86  40.57 

0.866 

10  87    0.99 

0.846 

10  87  21.18 

0.834 

10  37  41.00 

0.892 

10  88    0.58 

O.SIO 

10  88  19.88 

0.798 

10  88  88.89 

0.786 

10  89  57.61 

+0.774 

dJSKJ,. 

Var.<tf 

Dec. 
fori 
Hour. 

Noon. 

:i 
-6.84 

Noon. 

O       1       ,1 

+11  18  13.6 

11  10  53.9 

6.80 

11    8  86.2 

6.76 

11    6  17.5 

6.79 

11    4    0.8 

6.67 

11     1  45.2 

6.63 

10  69  80.7 

6.68 

10  57  17.8 

6.63 

10  66    6.0 

5.49 

10  62  68.9 

6.44 

10  50  44.0 

6.39 

10  48  35.8 

6.34 

10  46  27.9 

6.98 

10  44  21.9 

6.99 

10  42  17.2 

6.17 

10  40  13.9 

6.11 

10  88  12.0 

6.06 

10  86  11.5 

4.99 

10  84  12.4 

4.93 

10  32  14.8 

4.87 

10  80  18.7 

4.80 

10  28  24.2 

4.74 

10  26  81.2 

'   4.6S 

10  24  89.7 

4.61 

10  22  49.8 

4.64 

10  21    1.6 

4.47 

10  19  15.1 

4.40 

10  17  80.2 

4.34 

10  16  47.0 

4.99 

10  14    6.6 

4.19 

10  12  25.9 

4.19 

+10  10  48.0 

-4.04 

Uerfdian 
PaMa^. 


k  m. 
21  42.4 
21  S8.9 
21  85.4 
21  81.9 
2128.3 

21  24.8 
21  21.8 
21  17.8 
21  14.3 
21  10.7 

21  7.2 
21  8.7 
21  0.1 
20  66.6 
20  63.0 

20  49^ 
20  45.9 
20  42.8 
20  88.8 
20  85.2 

20  81.6 
20  88.1 
20  24.5 
20  20.9 
20  17.3 

20  18.7 
2010.1 
20  6.5 
20  2.9 
19  69.2 

19  66.6 
19  52.0 


Daj  of  the  Month, 


lit. 


Polar  Semidiameter        7.6 
Horizontal  Parailax        0.8 


11th. 

7.6 
0.8 


iilst 


7.7 
0.8 


3l8t. 


lta.7  of  the  Month, 


UL 


7.8 
0.8 


Polar  Semidiameter         7.g 
Horizontal  Parallax  0.9 


nth. 

ftlat 

N 

7.8 

7.9 

0.9 

0.9 

Slat. 

8.1 
0.9 


SATURN,    1860. 


241 


GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

^ss?' 

Vtr.of 
R.A. 
fori 
Hour. 

DeclEaSon. 

Var.of 
Dee. 
fori 

Hoar. 

Meridian 

>? 

AMonaion. 

Vtr.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Varof 
Dec. 
fori 

Hour. 

Meridian 
Paasage. 

1  « 

Notm. 

Noon, 

Nwm. 

^ 

Noon. 

Noon. 

Noon. 

Noon. 

h.  m.    ■ 

B. 

O      I      « 

h.  m. 

h.   m.    t. 

t. 

0       1       i> 

II 

h.  m. 

1 

10  38  57.61 

+0.774 

+10  10  48.0 

-4.04 

19  62.0 

1 

10  45  43.38 

+0.383 

+  9  37  45.8 

-1.33 

18    0.6 

2 

10  89  16.08 

0.761 

10    9  11.9 

3.97 

19  48.8 

2 

10  45  51.17 

0.316 

9  37  15.0 

1.Q3 

17  56.8 

S 

10  39  34.15 

0.748 

10    7  87.6 

3.89 

19  44.7 

8 

10  45  58.56 

0.300 

9  36  46.6 

1.13 

17  53.0 

4 

10  39  51.96 

0.736 

10    6    5.2 

3.81 

19  41.0 

4 

10  46    5.55 

0.383 

9  36  20.6 

1.03 

17  49.1 

5 

10  40    9.46 

0.73S 

10    4  34.7 

3.73 

19  87.4 

5 

10  46  12.14 

0.366 

9  35  57.1 

0.93 

17  45.3 

6 

10  40  26.64 

0.710 

10    3    6.1 

3.66 

19  88.8 

6 

10  46  18.83 

0.349 

9  35  36.1 

0.83 

17  41.5 

7 

10  40  43.51 

0.006 

10    139.4 

8.67 

19  30.1 

7 

10  46  24.10 

0.333 

9  35  17.6 

0.73 

17  37.6 

8 

10  41    0.06 

0.683 

10    0  14.7 

3.49 

19  26.5 

8 

10  46  29.46 

0.316 

9  35    1.6 

0.61 

17  33.8 

9 

10  41  16.28 

0.669 

9  58  52.0 

3.40 

19  22.8 

9 

10  46  84.41 

0.108 

9  34  48.2 

0.61 

17  29.9 

10 

10  41  32.17 

0.6M 

9  57  81.4 

8.83 

19  19.1 

10 

10  46  88.95 

0.180 

9  34  37.8 

0.40 

17  26.1 

11 

10  41  47.78 

0.041 

9  56  12.8 

8.33 

19  15.4 

11 

10  46  43.07 

0.163 

9  34  28.9 

0.30 

17  22.2  j 

12 

10  42    2.95 

0.637 

9  54  56.8 

3.14 

19  11.8 

12 

10  46  46.78 

0.146 

9  34  23.0 

0.19 

17  18.3 

IS 

10  42  17.82 

0.013 

9  53  41.9 

3.06 

19    8.1 

13 

10  46  50.07 

0.138 

9  34  19.7 

-0.08 

17  14.5 

14 

10  42  32.85 

0.608 

9  52  29.7 

3.90 

19    4.4 

14 

10  46  52.94 

0.111 

9  34  19.0 

+0.03 

17  10.6 

15 

10  42  46.58 

0.663 

9  51  19.6 

3.88 

19    0.7 

16 

10  46  55.88 

0.098 

9  34  20.8 

0.13 

17    6.7 

19 

10  48    0.85 

0.660 

9  50  11.6 

9.79 

18  57.0 

16 

10  46  57.40 

0.076 

9  34  25.1 

0.33 

17    2.8 

17 

10  43  13.82 

0.564 

9  49    5.9 

3.69 

18  63.3 

17 

10  46  59.01 

0.068 

9  34  32.0 

0.34 

16  58.9 

18 

10  43  26.98 

0.689 

9  48    2.4 

3.60 

18  49.6 

18 

10  47    0.20 

0.041 

9  34  41.4 

0.44 

16  55.0 

19 

10  43  39.68 

0.6S4 

9  47    1.1 

3.61 

18  45.8 

19 

10  47    0.97 

0.033 

9  34  53.3 

0.5& 

16  51.0 

20 

10  43  52.06 

0.608 

46    2.1 

3.43 

18  42.1 

20 

10  47    1.82 

+0.006 

9  35    7.8 

0.66 

16  47.1 

21 

10  44    4.07 

0.403 

9  45    5.4 

3.33 

18  38.4 

21 

10  47    1.25 

-0.013 

9  35  24.8 

0.76 

16  48.2 

22 

10  44  15.71 

0U77 

9  44  104) 

3.33 

18  84.6 

22 

10  47    0.76 

0.039 

9  35  44.3 

0.86 

16  39.2 

2S 

10  44  26.98 

0.469 

9  48  18.7 

3.13 

18  30.9 

28 

10  46  59.86 

0.046 

9  86    6.2 

0.96 

16  85.3 

24 

10  44  37.87 

0.446 

9  42  28.8 

3.03 

18  27.1 

24 

10  46  58.54 

0.064 

9  36  30.6 

1.07 

16  31.3 

25 

10  44  484^9 

0.430 

9  41  41.8 

1.93 

18  23.4 

25 

10  46  56.81 

0.081 

9  36  57.4 

1.17 

16  27.4 

26 

10  44  58.58 

0.414 

9  40  56.1 

1.84 

18  19.6 

26 

10  46  54.66 

0.006 

9  37  26.7 

1.37 

16  23.4 

27 

10  45    8.28 

0.898 

9  40  13.2 

1.74 

18  15.8 

27 

10  46  52.10 

0.115 

9  37  58.4 

1.37 

16  19.4 

28 

10  45  17.64 

0.383 

9  89  32.7 

1.64 

18  12.0 

28 

10  46  49.13 

0.183 

9  38  32.6 

1.47 

16  15.4 

29 

10  45  26.61 

0.366 

9  88  54.6 

1.64 

18    8.2 

29 

10  46  45.75 

0.140 

9  89    9.2 

1.57 

16  11.4 

ao 

10  45  35.19 

0.840 

9  38  19.0 

i.a 

18    4.4 

30 

10  46  41.97 

0.166 

9  89  48.2 

1.67 

16    7.4 

31 

10  45  48.38 

0.833 

9  37  45.8 

1.33 

18    0.6 

81 

10  46  87.78 

0.183 

9  40  29.6 

1.77 

16    3.4 

82 

10  45  51.17 

+0.316 

+  9  37  15.0 

-1.33 

17  56.8 

32 

10  46  83.18 

-0.300 

+  9  41  18.8 

+1.87 

15  59.4 

nqroftlMlltetti, 

iBt. 

llth. 

Alst 

sut. 

Saj  of  tha  Month, 

lit. 

llth. 

9l8t. 

Slat. 

Polar  Semidianu 

Bter 

n 
8.1 

8.2 

8.3 

N 

8.6 

Polar  Semidiamc 

)ter 

§ 
8.5 

It 
8.6 

N 

8. 

8 

H 

8.9 

Horizontal  ParaJ 

ilax 

0.9 

0.9 

0.9 

0.9 

Horizontal  Parol] 

lax 

0.9 

1.0 

1. 

0 

1.0 

31 


242     SUN'S    COORDINATES,    1860. 


Greenwich 
Mean  Noon. 

X. 

Y. 

Z. 

Gieenwich 
Mean  Noon 

X. 

Y. 

z. 

Jan.  0 

d. 
0 

+.1597535 

—.8899830 

—.3862150 

Mar.  1 

d. 
61 

+.9385395 

—.2934242 

-.1273327 

1 

1 

.1769881 

.8872256 

.3850180 

2 

62 

.9442245 

.2783936 

.1208103 

2 

2 

.1941645 

.8841925 

.3837016 

3 

63 

.9496232 

.2632799 

.1142521 

3 

3 

.2112793 

.8808849 

.3822662 

4 

64 

.9.547346 

.2480875 

.1076598 

4 

4 

.2283275 

.8773038 

.3807122 

5 

65 

.9595577 

.2328211 

.1010354 

5 

5 

+.2453038 

—.8734505 

—.3790403 

6 

66 

+.9640917 

—.2174854 

—.0943809 

6 

6 

.2622033 

.8693266 

.3772512 

7 

67 

.9683358 

.2020845 

.0876982 

7 

7 

.2790209 

.8649336 

.3753455 

8 

68 

.9722892 

.1866228 

.0809890 

8 

8 

.2957617 

.8602732 

.3733236 

9 

69 

.9759506 

.1711047 

.0742551 

9 

9 

.3123907 

.8553466 

.3711861 

10 

70 

.9793191 

.1555346 

.0674988 

10 

10 

+.3289332 

—.8501549 

-.3689336 

11 

71 

+.9823939 

—.1399172 

—.0607209 

11 

11 

.3453744 

.8446995 

.3665669 

12 

72 

.9851741 

.1242567 

.0539247 

12 

12 

.3617096 

.8389819 

^640866 

13 

73 

.9876589 

.1085578 

.0471117 

13 

13 

.3779341 

.8330038 

.3614930 

14 

74 

.9898473 

.0928253 

.0402841 

14 

14 

.3940427 

.8267669 

.3587869 

15 

75 

.9917386 

.0770634 

.0334434 

15 

15 

+.4100303 

—.8202730 

—.3559691 

16 

76 

+.9933320 

— J)612765 

—.0865919 

16 

16 

.4258920 

.8135238 

.3530404 

17 

77 

.9946270 

.0464697 

.0197316 

17 

17 

.4416228 

.8065211 

.3500015 

18 

78 

.9956233 

X)296479 

.0128647 

18 

18 

.4572175 

.7992665 

.3468533 

19 

79 

.9963205 

—.0138162 

—.0059935 

19 

19 

.4726711 

.7917624 

.3435964 

20 

80 

.9967185 

+.0020204 

+.0008797 

20 

20 

+.4879784 

—.7840108 

—.3406318 

21 

81 

+.9968171 

+.0178569 

+.0077525 

21 

21 

.5031340 

.7760142 

.3367610 

22 

82 

.9966165 

.0336884 

.0146233 

22 

22 

.5181330 

.7677754 

.3331854 

23 

83 

.9961167 

.0495097 

X)214a95 

23 

23 

.5329706 

.7592969 

.3295061 

24 

84 

.9953182 

.0653156 

.0283487 

24 

24 

.5476421 

.7505816 

.3257238 

25 

85 

.9942218 

.0811012 

.0351992 

25 

25 

+.5621426 

—.7416328 

—.3218396 

26 

86 

+.9928283 

+.0968617 

+.0420385 

26 

26 

.5764676 

.7324537 

.3178550 

27 

87 

.9911389 

.1125925 

.0488648 

27 

27 

.5906122 

.7230473 

.3137720 

28 

88 

.9891549 

.1282887 

.0556760  . 

28 

28 

.6045718 

.7134165 

.3095921 

29 

89 

.9868771 

.1439451 

.0624699 

29 

29 

.6183426 

.7035651 

.3053169 

SO 

90 

.9843068 

.1595569 

.0692443 

30 

30 

+.6319208 

—.6934968 

—.3009477 

31 

91 

+.9814454 

+.1751203 

+.0759973 

31 

31 

.6453023 

.6832151 

.2964859 

Apr.  1 

92 

.9782942 

.1906308 

.0827275 

Feb.  1 

32 

.6584832 

.6727233 

.2919330 

2 

93 

.9748548 

.2060836 

.0894329 

2 

33 

.6714597 

.6620248 

.2872907 

3 

94 

.9711286 

.2214751 

.0961116 

3 

34 

.6842284 

.6511231 

.2825604 

4 

95 

.9671170 

.2368008 

.1027618 

4 

35 

+.6967858 

—.6400217 

—.2777433 

5 

96 

+.9628218 

+.2520564 

+.1093817  ! 

5 

36 

.7091287 

.6287242 

.2728410 

6 

97 

.9582446 

.2672379 

.1159695  1 

6 

37 

.7212535 

.6172341 

.2678554 

7 

98 

.9533867 

.2823413 

.1225238  i 

7 

38 

.7831570 

.6055549 

.2627880 

8 

99 

.9482496 

.2973625 

.1290425  j 

8 

39 

.7448362 

.5936895 

.2576398 

9 

100 

.9428346 

.3122974 

.1355238 

9 

40 

+.7562876 

—.5816418 

—.2524122 

10 

101 

+.9371432 

+.3271419 

+.1419659 

10 

41 

.7675079 

.5694157 

.2471069 

11 

102 

.9311770 

.3418920 

.1483670 

11 

42 

.7784937 

.5570146 

.2417254 

12 

103 

.9249378 

.3565428 

.1547257 

12 

43 

.7892414 

.5444416 

.2362695 

13 

104 

.9184273 

.3710904 

.1610896 

13 

44 

.7997479 

.5317005 

.2307404 

14 

105 

.9116472 

.3855307 

.1673067  ; 

14 

45 

+.8100098 

—.5187950 

—.2251399 

15 

106 

+.9046997 

+.3998593 

+.1735253 

15 

46 

.8200240 

.5057289 

.2194695 

16 

107 

.8972864 

.4140722 

.1796938  . 

16 

47 

.8297873 

.4925063 

.2137310 

17 

108 

.8897096 

.4281651 

.1858100 

17 

48 

.8392963 

.4791316 

.2079263 

18 

109 

.8818716 

.4421332 

.1918721 

18 

49 

.8485480 

.4656084 

.2020572 

19 

110 

.8737747 

.4559724 

.1978782 

19 

50 

+.8575396 

—.4519411 

—.1961254 

20 

111 

+.8654217 

+.4696785 

+.8038264 

20 

51 

.8662680 

.4381346 

.1901333 

21 

112 

.8568154 

.4832472 

.2097149  , 

21 

52 

.8747299 

.4241935 

.1840827 

22 

113 

.8479587 

.4966745 

.2155417 

22 

53 

.8829231 

.4101219 

.1779754 

23 

114 

.8388545 

.5099560 

.2213050 

23 

54 

.8908453 

.3959244 

.1718136 

24 

115 

.8295059 

.5230879 

.2270031 

24 

55 

+.8984943 

—.3816059 

—.1655995 

25 

116 

+.8199163 

+.5360667 

+.8326347 

25 

56 

.9058680 

.3671711 

.1593350 

26 

117 

.8100891 

.5488889 

.2381982 

26 

57 

.9129644 

1   .3526251 

.1530224 

27 

118 

.8000276 

.5615507 

.2436921 

27 

58 

.9197811 

;   .3379726 

.1466638 

28 

119 

.7897354 

.5740486 

.9491150 

28 

59 

.9263167 

,   .3^32184 

.1402613 

29 

120 

.7792160 

.5863795 

29 

60 

+.9325698 

'  —.3088673 

—.1338170 

30 

121 

+.7684726 

+.5985401 

+.2597417 
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Qr«nwlch 
MflUiNoon. 

X. 

Y. 

z. 

Gretna 
MoanN 

ieb 
oon. 

~  d. 
183 

X. 

¥. 

z. 

M»jr  1 

1  <*• 
122 

4-.7S75086 

+.6105278 

+.2649430 

Jufy  1 

—.1728938 

+.9191184 

+3988592 

s 

123 

.7463276 

.6228378 

.9700678 

2 

184 

.1895327 

.9163524 

3976525 

3 

124 

.7349329 

.6339689 

.2751149 

8 

185 

.2061182 

.9133300 

3963416 

4 

125 

.7233279 

.6454178 

.2800831 

4 

186 

.2226464 

.9100521 

3949198 

5 

126 

.7115161 

.6566818 

.2849710 

5 

187 

.2391129 

.9065194 

3933874 

6 

127 

-K6995007 

+.6677577 

+.2897775 

6 

188 

—.2555130 

+.9027327 

+3917448 

7 

128 

.6872850 

.6786425 

.2945015 

7 

189 

.2718418 

.8986926 

3899922 

8 

129 

.6748720 

.6893338 

.9991413 

8 

190 

.2880952 

.8944002 

3881301  1 

9 

130 

.6622651 

.6998286 

.3036959 

9 

191 

3042694 

3898563 

3861587 

10 

131 

.6494682 

.7101241 

.3081643 

10 

192 

.3203599 

.8850619 

.3840784 

U 

132 

+.6364848 

+.7209171 

+JJ195449 

U 

193 

—3363615 

+.8800179 

+3818896 

IS 

133 

.6933181 

.7801049 

.3168365 

12 

194 

3522698 

3747254 

3795928 

13 

134 

.6099716 

.7397851 

JJ210377 

13 

195 

3680799 

.8691853 

3771886 

14 

135 

.5964491 

.7492540 

.3251473 

14 

196 

3837872 

3633996 

3746775 

15 

136 

.5827544 

.7585090 

3291639 

15 

197 

3993871 

.8573692 

3720601 

16 

137 

4-.5688914 

+.7675473 

+3330863 

16 

198 

—.4148750 

+.8510958 

+3693371 

17 

138 

.5548640 

.7763661 

3369133 

17 

199 

.4302461 

3445795 

3665092 

18 

139 

.5406767 

.7849627 

3406439 

18 

200 

.4454952 

3378247 

3635774 

19 

140 

.5263340 

.7933344 

3442769 

19 

201 

.4606171 

.8308325 

3605425 

90 

141 

.6118402 

.8014786 

3478109 

20 

202 

.4756082 

3236051 

3574052 

21 

149 

4-^971998 

+.8093928 

+3512449 

21 

203 

—.4904640 

+3161445 

+3541667 

99 

143 

^824173 

.8170750 

3545779 

22 

204 

.5051798 

.8084526 

3508281 

88 

144 

.4674973 

.8945233 

3578091 

23 

205 

.5197518 

.8005316 

3473905 

94 

145 

^524444 

.8817355 

3609380 

24 

206 

.5341757 

.7923843 

3438549 

95 

146 

.4372635 

.8387099 

3639639 

25 

207 

.5484471 

.7840134 

3402224 

96 

147 

+.4219599 

+.8454447 

+3668858 

26 

208 

-.5625691 

+.7754216 

+3364940 

97 

148 

4065369 

.8519383 

3697030 

27 

209 

3765170 

.7666117 

3326711 

28 

149 

.8909992 

.8581892 

3794150 

28 

210 

.5903078 

.7575860 

.3287550 

99 

150 

3753527 

.8641^61 

.3750212 

29 

211 

.6039306 

.7483480 

3247467 

30 

151 

.3596014 

.8699580 

3775211 

30 

212 

.6173820 

.7389003 

3206473 

31 

159 

+.8437496 

+.8754735 

+3799141 

81 

213 

—.6306585 

+.7292447 

+3164580 

.June  1 

153 

.3278018 

.8807412 

3821999 

Ang.  1 

214 

.6437568 

.7193836 

3121798 

9 

154 

ill  17623 

.8857601 

3843779 

2 

215 

.6566739 

.7093201 

3078135 

8 

155 

.2956355 

.8905292 

3864478 

3 

216 

.6694063 

.6990566 

3033600 

4 

156 

J794254 

.8950474 

3884089 

4 

217 

.6819504 

.6885955 

.2988206 

5 

157 

+J2631366 

+.8993137 

+3902607 

5 

218 

—.6943027 

+.6779395 

+.2941967 

6 

158 

.2467736 

.9033271 

3920028 

6 

219 

.7064596 

.6670911 

.2894894 

7 

159 

.2303404 

.9070865 

.3936347 

7 

220 

.7184174 

3560530 

.9846999 

8 

160 

.2138412 

.9105907 

.3951559 

8 

221 

.7301724 

.6448284 

.2798293 

9 

161 

.1972804 

.9138386 

3965660 

9 

222 

.7417211 

.6334199 

.9748784 

10 

169 

+.1806623 

+.9168291 

+3978644 

10 

223 

—.7530600 

+.6218300 

+3698487 

11 

163 

.1639917 

.9195612 

3990505 

11 

224 

.7641855 

3100621 

.2647416 

19 

164 

.1472733 

.9220340 

.4001239 

12 

225 

.7750939 

.5981192 

.2595585 

13 

165 

.1305119 

.9242464 

.4010842 

13 

226 

.7857817 

.5860047 

.2543007  , 

14 

166 

.1137123 

.9261975 

.4019309 

14 

227 

.7962453 

3737214 

.2489696 

15 

167 

+.0968791 

+.9278864 

+.4026637 

15 

228 

—.8064812 

+.5612732 

+.2435667 

16 

168 

.0800175 

.9293124 

.4032823 

16 

229 

3164860 

.5486637 

.2380940 

17 

169 

.0631324 

.9304754 

.4037865 

17 

230 

3262564 

.5358965 

.2325532 

18 

170 

.0469286 

.9313750 

.4041762 

18 

231 

3857894 

.5229758 

.2269458 

19 

171 

.0293114 

.9320105 

4044513 

19 

232 

.8450820 

.5099053 

.2212735 

20 

172 

+.0123860 

+.9323815 

+.4046U6 

20 

233 

—.8541313 

+.4966888 

+.2155377 

21 

173 

—.0045421 

.9394881 

.4046573 

21 

234 

.8629345 

.2097404 

99 

174 

.0214678 

.9393308 

.4045884 

22 

235 

.8714891 

.4698337 

.2038836 

98 

175 

.0383862 

.9319102 

.4044050 

23 

236 

.8797930 

.4562035 

.1979691 

24 

176 

.0552924 

.9312264 

.4041073 

24 

237 

.8878438 

.4424436 

.1919983 

95 

177 

—.0721813 

+.9302796 

+.4036957 

25 

238 

—.8956391  I  +.4285580 

+.1859730 

96 

178 

i>890484 

.9290705 

.4031705 

26 

239 

.9031767   .4145507 

.1798952 

97 

179 

.1058890 

.  .9276000 

.4025321 

27 

240 

.9104549 1   .4004263 

.1737666 

98 

180 

.1226984 

.9258686 

.4017807 

28 

241 

.9174718,   3861880 

.1675885 

99 

181 

.1394719 

.9238775 

.4009166 

29 

242 

.9242256,   .3718397 

.1613628 

30 

182 

.1562054 

.9216271 

3999403 

30 

243 

.9307144  i   3573857 

.1550911 

31 

183 

—.1728938 

+.9191184 

+3988522 

31 

244 

—.9369364  +3428294 

+.1487749 
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Greenwich 
Mesa  Noon. 

X. 

Y. 

z. 

Onenwieh 
Mean  Noon. 

X. 

Y. 

Z. 

Septl 

245 

—..9428897 

-h.3281752 

+.1424161 

Nov.  1 

d. 
306 

—.7671871 

—.5765040 

—.2601719 

2 

246 

.9485725 

.3134267 

.1360163 

2 

807 

.7558414 

.5885752 

.2554107  1 

S 

247 

.9539831 

.2985876 

.1295770 

3 

308 

.7443163 

.6004693 

.2605726  ; 

4 

248 

.9591196 

.2836618 

.1231000 

4 

309 

.7326649 

.6121824 

.2656561 

^5" 

249 

.9639802 

.2686533 

.1165870 

5 

310 

.7205902 

.6237106 

.2706595 

6 

250 

—.9685631 

+.2535660 

+.1100396 

6 

311 

—.7083951 

—.6350502 

—.2755810 

7 

251 

.9728665 

.2384043 

.1034597 

7 

312 

.6959829 

.6461974 

.2804187 

8 

252 

.9768885 

.2231725 

.0968491 

8 

313 

.6833569 

.6571483 

.2851711 

9 

253 

.9806273 

.2078743 

.0902096 

9 

314 

.6705206 

.6678993 

.2898367 

10 

254 

.9840813 

.1926144 

.0835433 

10 

315 

.6574782 

.6784466 

.2944138 

U 

255 

—.9872490 

+.1770970 

+.0768621 

11 

316 

-*.6442335 

—.6887866 

—.2989008 

12 

256 

.9901288 

.1616267 

.0701381 

12 

817 

.6307905 

.6989153 

:3032961 

13 

257 

.9927194 

.1461083 

.0634034 

13 

318 

.6171533 

.7088296 

.3075981 

14 

258 

.9950195 

.1305468 

.0566498 

14 

319 

.6033263 

.7185259 

.3118052 

15 

259 

.9970281 

.1149468 

.0498793 

15 

320 

Ji893140 

.7280007 

.3159161 

16 

260 

—.9987444 

+.0998126 

+.0430945 

16 

321 

—.5751208 

—.7372509 

—.3199295 

17 

261 

1.0001676 

.0836498 

.0362974 

17 

322 

.5607512 

.7462738 

^238442 

18 

262 

1.0012970 

.0679632 

.0294901 

18 

323 

.5462098 

.7550663 

.3276588 

19 

263 

1.0021321 

.0522575 

.0226747 

19 

324 

.5315016 

.7636253 

.3313722 

20 

264 

1.0026729 

.0366375 

.0158532 

20 

325 

.5166315 

.7719486 

.3349834 

21 

265 

-1.0029192 

+.0208081 

+.0090277 

21 

326 

—.5016088 

—.7800339 

—.3384913 

22 

266 

1.0028710 

+.0050736 

+.0022004 

22 

327 

.4864232 

.7878788 

.3418950 

23 

267 

1.0025285 

—.0106609 

—.0046270 

23 

328 

.4710945 

.7954810 

.3451936 

24 

268 

1.0018920 

.0263909 

.0114524 

24 

329 

.4556222 

.8028383 

.3483861 

25 

269 

1.0009617 

.0421117 

.0182737 

25 

330 

.4400111 

.8099486 

.3514715  . 

1 

26 

270 

—.9997380 

—.0578184 

—.0250890 

26 

331 

—.4242660 

—.8168098 

—.3544489 

27 

271 

.9982213 

.0735071 

.0318966 

27 

332 

.4083912 

.8234200 

.3573175 

28 

272 

.9964118 

.0891734 

.0386947 

28 

338 

.3923914 

.8297771 

.3600766 

29 

273 

.9943099 

.1048134 

.0454814 

29 

334 

.3762710 

.8358795 

.3627253 

30 

274 

.9919161 

.1204224 

.0522546 

30 

335 

.3600344 

.8417254 

.3652626 

Oct.  1 

275 

—.9892309 

—.1359960 

—.0590127 

Dec.  1 

336 

—.3436863 

—.8473128 

—.3676878 

2 

276 

.9862548 

.1515301 

.0657537 

2 

337 

.3272313 

.8526396 

.3699999  , 

3 

277 

.9829882 

.1670196 

.0724757 

3 

338 

.3106741 

.8577039 

.3721980 

4 

278 

.9794316 

.1824606 

.0791769 

4 

339 

.2940197 

.8625039 

.3742812 

5 

279 

.9755854 

.1978492 

.0858555 

5 

340 

.2772730 

.8670378 

.3762490 

6 

280 

—.9714501 

—.2131808 

—.0925093 

6 

341 

—.2604390 

—.8713035 

—.3781006 

7 

281 

.9670263 

.2284509 

.0991363 

7 

342 

.2435227 

.8752993 

.3798349  1 

8 

282 

.9623146 

.2436543 

.1057345 

8 

343 

.2265292 

.8790239 

.3814511 

9 

283 

.9573160 

.2587861 

.1123018 

9 

344 

.2094639 

.8824759 

.3829487 

10 

284 

.9520312 

.2738420 

.1188360 

10 

345 

.1923324 

.8856530 

.3843271 

1 

11 

285 

—.9464614 

—.2888176 

—.1253352 

11 

846 

—.1751400 

—.8885540 

—.3855857 

12 

286 

.9406081 

.3037079 

.1317972 

12 

847 

.1578923 

.8911780 

.3867240  i 

13 

287 

.9344726 

.3185079 

.1382199 

13 

348 

.1405951 

.8935241 

.3877415  j 

14 

288 

.9280560 

.3332125 

.1446012 

14 

349 

.1232543 

.8955914 

.3886379  : 

15 

289 

.9213603 

.3478168 

.1509389 

15 

350 

.1058756 

.8973792 

.3894129  1 

16 

290 

—.9143877 

—.3623164 

—.1572310 

16 

351 

— i>884647 

—.8988867 

—.3900663 

17 

291 

.9071402 

.3767069 

.1634753 

17 

352 

.0710275 

.9001138 

.3905981 

18 

292 

.8996198 

.3909833 

.1696700 

18 

353 

.0535694 

.9010602 

.3910081 

19 

293 

.8918287 

.4051409 

.1758131 

19 

354 

.0360962 

.9017254 

.3912968 

20 

294 

.8837695 

.4191753 

.1819029 

20 

355 

.0186133 

.9021098 

.3914627 

21 

295 

—.8754446 

—.4330820 

—.1879374 

21 

356 

—.0011260 

—.9022135 

—.3915076 

22 

296 

.8668569 

.4468573 

.1939145 

22 

357 

+.0163607 

.9020373 

^1914311 

23 

297 

.8580094 

.4604968 

.1998325 

23 

358 

.0338408 

.9015809 

.3912332 

24 

298 

.8489049 

.4739965 

.2056898 

24 

359 

.0513079 

.9008450 

J909141 

25 

299 

.8395459 

.4873525 

.2114849 

25 

360 

.0687577 

.8998300 

.3904740 

26 

300 

—.8299352 

—.5005612 

—.2172163 

26 

361 

+.0861856 

—.8985362 

-.3899130 

27 

301 

.8200755 

.5136185 

.2228821 

27 

362 

.1035867 

.8969641 

.3892313  j 

28 

302 

.8099694 

.5265208 

.2281807 

28 

363 

.1209556 

.8951142 

.3884292  1 

29 

303 

.7996197 

.5392640 

.2340106 

29 

364 

.1382876 

.8929869 

.3875067  - 

30 

304 

.7890292 

.5518448 

.2394701 

30 

365 

.1555774 

.8905828 

.3864640 

31 

305 

—.7782007 

—.5642594 

—.2448578 

31 

366 

+.1728198 

—.8879026 

—.3853015 
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1 

FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

Day  of 
Mimth. 

JANUABY. 

FEBRUARY. 

MARCH. 

1 

Tnw  Longitude. 

Latitude. 

Tn»  Loogitiide. 

Lfttitade. 

TraeLoDgitade. 

1 
Latitude.   1 

o  1      n 

O   1   N 

O   1   II 

O   f   M 

o   /  n 

O    1   // 

IJD 

10  55  27.8 

-K  30  139 

57  10  43.8 

-h5  6  48.9 

79  24  25.6 

H-4  5  16.8  1 

1.5 

17  3  16.2 

4  45  47.9 

63  48  44.2 

4  53  35.3 

86  10  5.1 

8  40  31.8 

2.0 

23  15  39.3 

4  58  8.8 

70  33  24.3 

4  37  13.4 

93.  1  58.1 

3  12  15.7  i 

2.5 

29  33  10.7 

5  7  6.0 

77  24  56.1 

4  16  89.0 

100  0  14.1 

2  40  43.7  ' 

3.0 

35  56  20.8 

5  12  24.5 

84  23  23.6 

8  51  57.5 

107  4  65.6 

2  6  16.3 

3.5 

42  25  35.4 

5  13  50.2 

91  28  41.7 

8  28  20.1 

114  15  56.4 

1  29  20.2  1 

4.0 

49  1  14.6 

5  11  10.5 

98  40  85.0 

2  51  4.8 

121  33  0.1 

0  50  27.5 

4^ 

55  43  31.8 

5  4  15.0 

105  58  87.5 

2  15  84.4 

128  55  39.6 

-fO  10  16.2  i 

5.0 

68  32  32.3 

4  52  56.3 

113  22  12.3 

1  37  22.0 

136  28  16.9 

—0  30  30.3 

6.5 

69  2S  12.3 

4  37  11.9 

120  50  81.9 

0  57  5.6 

143  55  2.2 

1  11  5.0 

6.0 

76  80  18.3 

4  17  1.7 

128  22  39.4 

H-0  15  29.4 

151  29  55.9 

I  50  38.6  , 

6.5 

83  38  27.3 

3  52  35.8 

135  57  30.1 

—0  26  37.7 

159  6  49.3 

2  28  21.9 

7.0 

90  52  6.1 

3  24  8.2 

143  33  53.5 

1  8  24.3 

166  44  27.7 

3  3  27.8 

7.5 

98  10  32.6 

2  52  0.9 

151  10  86.0 

1  48  58.1 

174  21  32.9 

3  35  11.6 

BX> 

105  32  56.4 

2  16  42.9 

158  46  23.3 

2  27  30.0 

181  56  45.9 

4  2  57.9 

8.5 

118  58  21.4 

1  38  50.2 

166  20  3.8 

8  3  15.3 

189  28  51.5 

4  26  17.1  1 

9.0 

120  25  47.0 

0  59  3.9 

173  50  30.4 

8  35  34.5 

196  56  40.0 

4  44  48.7  1 

9.5 

127  54  11.3 

-H)  18  9.7 

181  16  43.8 

4  3  54.9 

204  19  10.9 

4  58  20.9 

10^ 

135  22  32.2 

—0  23  4.7 

188  37  58.8 

4  27  52.4 

211  85  84.1 

5  6  51.0 

10.5 

142  49  50.3 

I  3^51.8 

195  58  19.9 

4  47  11.6 

218  45  12.8 

5  10  23.2  1 

11.0 

150  15  11.0 

1  43  23.1 

203  2  33.4 

5  1  44.0 

225  47  40.9 

5  9  8.3 

11.5 

157  87  45.0 

2  20  57.0 

210  5  16.7 

5  11  28.3 

282  42  47.5 

5  8  22.0  ; 

12.0 

164  56  51.3 

2  55  54.5 

217  1  21.8 

5  16  29.2 

239  30  30.7 

4  53  23.4  1 

12.5 

172  11  56.6 

3  27  42.6 

223  50  49.2 

5  16  54.9 

246  10  59.4 

4  39  34.2 

13.0 

179  82  34.6 

3  55  54.3 

230  83  47.3 

5  12  57.4 

252  44  31.1 

4  22  17.2  1 

13.5 

186  28  27.2 

4  20  8.9 

237  10  31.9 

5  4  53.5 

259  11  30.3 

4  1  55.8 

14.0 

193  29  23.9 

4  40  11.5 

243  41  23.0 

4  52  59.6 

265  32  26.6 

8  88  53.1  1 

14.5 

200  25  20.0 

4  55  52.8 

250  6  44.7 

4  37  84.2 

271  47  58.6 

8  13  31.7 

15.0 

207  16  17.0 

5  7  8.7 

256  27  8.5 

4  18  56.2 

277  58  27.1 

2  46  13.6 

15.5 

214  2  20.2 

5  13  59.1 

262  42  47.4 

3  57  25.0 

284  4  44.8 

2  17  20.1 

160 

220  43  38.3 

5  16  27.9 

268  54  25.1 

3  33  20.6 

290  7  24.3 

1  47  11.5  1 

16.5 

227  20  22.6 

5  14  41.9 

275  2  25.6 

8  7  2.5 

296  7  3.3 

1  16  7.4 

17.0 

233  58  45.9 

5  8  50.8 

881  7  16.9 

2  38  50.8 

802  4  18.4 

0  44  27.0 

1   17.5 

240  21  2.1 

4  59  6.6 

287  9  26.4 

2  9  5.2 

807  59  44.2 

—0  12  29.6  1 

:   18.0 

246  45  25.4 

4  45  43.1 

293  9  19.9 

1  88  5.6 

813  53  53.8 

-1-0  19  27.4 

18.5 

253  6  10.2 

4  28  55.7 

299  7  21.6 

1  6  11.8 

319  47  17.6 

0  61  5.4 

19.0 

259  23  30.7 

4  9  1.6 

305  3  54.1 

0  33  43.8 

825  40  23.7 

1  22  6.6 

19.5 

265  37  40.8 

3  46  18.7 

810  59  18.2 

—0  1  1.2 

331  38  87.5 

1  52  18.0 

20.0 

271  48  54.0 

3  21  6.2 

316  53  53.3 

+0  31  86.1 

887  27  21.4 

2  21  7.1 

20.5 

277  57  23.4 

2  53  44.0 

822  47  57.2 

1  8  48.7 

848  21  55.3 

2  48  81.4  , 

21.0 

284  3  81.4 

2  24  32.6 

328  41  46.5 

1  85  17.8 

349  17  86.8 

8  14  8.8  1 

91.5 

290  7  0.6 

1  53  53.1 

334  35  37.0 

2  5  43.2 

355  14  41.0 

3  87  42.8 

S2i) 

296  8  33.4 

1  22  6.8 

340  29  43.7 

2  34  47.9 

1  13  20.8 

3  58  67.6 

22.5 

302  8  12.4 

0  49  34.7 

346  24  21.3 

3  2  18.7 

7  13  47.8 

4  17  37.8 

23.0 

308  6  11.0 

—0  16  38.3 

352  19  44.5 

3  27  43.8 

13  16  10.8 

4  38  29.5 

23.5 

314  2  43.0 

+0  16  21.8 

358  16  8.2 

3  51  1.1 

19  20  88.4 

4  46  20.0 

24i) 

319  58  3.7 

0  49  5.3 

4  13  48.1 

4  11  52.4 

25  27  19.7 

4  55  67.8  1 

24.5 

325  52  29.6 

1  21  12.6 

10  13  0.7 

4  30  8.3 

81  36  22.1 

5  2  13.4  1 

25.0 

331  46  18.7 

1  52  24.8 

16  14  3.5 

4  45  20.3 

87  47  .54.3 

5  4  58.9 

25.5 

337  39  50.7 

2  22  23.6 

22  17  15.3 

4  57  30.9 

44  2  5.3 

6  4  8.1 

t   26D 

343  33  27.3 

2  50  51.8 

28  22  56.5 

5  6  24.8 

50  19  4.8 

4  59  37.1 

<   26.5 

349  27  31.7 

3  17  32.9 

34  81  28.6 

5  11  62.8 

56  39  3.9 

4  51  23.7 

27.0 

355  22  29.4 

3  42  11.0 

40  43  14.3 

5  13  45.1 

63  2  15.3 

4  39  28.6 

27.5 

1  18  47.6 

4  4  31.5 

46  58  37.7 

5  11  56.0 

69  28  53J2 

4  23  54.7 

28.0 

7  16  55.4 

4  24  19.8 

53  18  3.4 

5  6  19.6 

75  59  12.8 

4  4  47.2 

28.5 

13  17  23.0 

4  41  22.0 

59  41  56.6 

4  56  52.0 

82  S3  30.3 

8  42  14.2 

89.0 

19  20  49.2 

4  65  25.0 

66  10  42.3 

4  43  31.5 

89  12  2.1 

8  16  26.9 

29.5 

25  27  25.2 

5  6  15.7 

72  44  44.6 

4  26  18.5 

95  55  4.6 

2  47  89.2 

80.0 

31  38  5.0 

5  13  42.0 

79  24  25.6 

4  5  16.3 

102  42  52.9 

2  16  9.1 

30.5 

37  53  14.1 

5  17  32.1 

86  10  5.1 

8  40  31.8 

109  85  40.8 

1  42  17.6 

SIX) 

44  13  24.1 

5  17  35.3 

98  1  58.1 

3  12  15.7 

116  S3  36.4 

1  6  80.8 

'   31.5 

50  39  4.9 

+5  13  41.9 

100  0  14.1 

+2  40  43.7 

123  36  46.2 

+0  29  16.5 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

APRIL. 

MAY. 

JUNE.                     1 

Day  of 
Month. 

J 

1 

True  LoDgitade. 

Latltade. 

Xroe  LoogitadA. 

Latitude. 

True  Longltade. 

lAtitade.        1 

O        f        II 

o      1      n 

O        1        II 

O        1        11 

O        1        il 

O       1      «       1 

1.0 

130  45     6.5 

—0    8  50.7 

169  44     8.6 

—3  28     1.1 

222  53  34.2 

—5     1   48.9  ' 

1.5 

137  58  28.9 

0  47  14.3 

177     1  16.1 

3  54    0.0 

229  53  41.9 

4  53  23.7  I 

2.0 

145  16  34.1 

1  25  14.1 

184  19  51.3 

4  16  12.7 

236  50  43.3 

4  40  40.8 

2.5 

152  38  53.1 

2     2     8.0 

191  39     9.4 

4  34  14.0 

243  44     7.7 

4  23  57.8 

3.0 

160    4  46.5 

2  87  12.7 

198  58  19.7 

4  47  43.9 

250  33  28.1 

4    3  36.3 

3.5 

167  33  24.8 

3     9  45.7 

206  16  28.0 

4  56  29.1 

257  18  21.9 

3  40     1.1 

4.0 

175     3  49.4 

3  39     6.8 

213  32  38.5 

5     0  23.1 

263  58  32.4 

3  13  38.8 

4.5 

182  34  54.4 

4     4  40.2 

220  45  56.0 

4  59  26.5 

270  33  48.G 

2  44  57.3 

5.0 

190    5  29.0 

4  25  55.9 

227  55  28.6 

4  53  46.7 

277     4     5.7 

2  14  25.1 

5.5 

197  34  20.6 

4  42  31.1 

235    0  29.9 

4  43  37.4 

283  29  25.4 

1  42  30.2 

6.0 

205    0  18.2 

4  54  11.3 

242    0  20.8 

4  29  17.4 

289  49  55.5 

1     9  89.8 

6.5 

212  22  15.0 

5     0  50.2 

248  54  30.8 

4  11     9.9 

296     5  49.3 

0  36  19.7 

7.0 

219  39  11.9 

5     2  29.8 

255  42  39.0 

3  49  40.6 

302  17  25.3 

-0    2  54.0 

7.5 

226  50  19.3 

4  59  19.1 

262  24  33.7 

3  25  17.2 

308  25     6.8 

+0  80  14.7  ; 

8.0 

233  54  58.9 

4  51  33.5 

269    0  13.2 

2  58  28.1 

314  29  20.5 

1     2  45.8  ; 

8.5 

240  52  44.3 

4  89  33.1 

275  29  44.2 

2  29  41.4 

320  80  37.0 

1  34  20.4  ' 

9.0 

247  43  21.2 

4  23  41.6 

281  53  21.3 

1  59  24.3 

326  29  29.2 

2    4  41.0 

9.5 

254  26  46.8 

4     4  24.5 

288  11  26.1 

1  28     2.6 

332  26  32.1 

2  83  81.6 

10.0 

261     3     8.6 

3  42     8.4 

294  24  25.6 

0  56    0.7 

338  22  22.8 

3    0  87.3 

10.5 

267  32  43.0 

3  17  19.8 

300  32  51.7 

— O  23  41.0 

344  17  89.0 

3  25  44.1 

11.0 

273  55  54.4 

2  50  24.8 

306  37  19.7 

+0     8  35.3 

850  12  59.0 

3  48  88.7 

11.5 

280  13  12.7 

2  21  48.1 

312  38  27.7 

0  40  29.3 

356    9    0.7 

4     9     8.5 

12.0 

286  25  12.5 

1  51  53.2 

318  36  55.3 

1  U  42.8 

2    6  21.7 

4  27     1.1 

12.5 

292  32  32.0 

1  21     2.3 

324  33  23.2 

1  41  58.9 

8    6  38.3 

4  42    4.5 

13.0 

298  35  51.1 

0  49  36.1 

330  28  32.3 

2  11     2.0 

14     7  25.0 

4  54    7X> 

13.5 

304  35  51.0 

—0  17  54.2 

336  23     3.1 

2  88  36.9 

20  12  13.8 

5     2  57.5 

14.0 

310  33  13.3 

H-0  18  44.9 

342  17  35.1 

3    4  28.8 

26  20  84.1 

5     8  25.3 

14.5 

316  28  38.8 

0  45     3.6 

348  12  46.2 

3  28  23.3 

32  82  51.5 

5  10  20.7  • 

15.0 

322  22  47.1 

I  15  44.9 

354     9  11.9 

3  50    6Ji 

38  49  27.8 

5     8  85.1 

15.5 

328  16  16.3 

1  45  32.3 

0    7  25.4 

4     9  24.4 

45  10  40.1 

5    3     1.6 

160 

334     9  41.9 

2  14     9.4 

6     7  56.5 

4  26    3.4 

51  86  40.3 

4  53  85.5 

16.5 

340     3  36.8 

2  41  20.3 

12  11  11.9 

4  89  50.2 

58    7  85.0 

4  40  14.9 

17.0 

345  58  31.1 

3     6  49.1 

18  17  33.9 

4  50  82.1 

64  43  25.1 

4  28     1.2 

17.5 

351  54  51.4 

3  30  20.1 

24  27  21.4 

4  (7  57.3 

71  24    5.4 

4     2     0.0  1 

18.0 

357  53     1.3 

3  61  37.8 

30  40  48.1 

5     1  55.1 

78    9  25.4 

3  87  81.0 

18.5 

3  53  20.5 

4  10  27.3 

36  58    3.6 

5     2  16.3 

84  59    9.0 

8     9  18.8 

19.0 

9  56     5.2 

4  26  34.0 

43  19  12.9 

4  58  54.1 

91  52  55.6 

2  88  12.9 

19.5 

16     1  28.2 

4  39  44.3 

49  44  16.3 

4  51  48.9 

98  50  20.6 

2     4  S7.9 

20.0 

22     9  38.9 

4  49  45.7 

56  13  10.5 

4  40  44.1 

105  50  66.5 

1  28  S2.7 

20.5 

28  20  43.3 

4  56  27.1 

62  45  47.8 

4  25  56.8 

112  54  13.9 

0  51     0.3 

21.0 

34  34  44.9 

4  59  39.4 

69  21  58.2 

4  27  27.4 

119  59  42.7 

+0  12  96.9 

21.5 

40  51  44.8 

4  59  15.4 

76     1  28.9 

3  45  25.5 

127     6  52.7 

—0  26  29.3 

22.0 

47  11  42.3 

4  55  10.2 

82  44    6.1 

3  20    4.7 

134  15  14.5 

1     5     8.8 

22.5 

53  34  85.5 

4  47  21.7 

89  29  35.2 

2  51  42.7 

141  24  20.3 

1  42  52.1 

23.0 

60    0  22.3 

4  35  50.8 

96  17  41.8 

2  20  40.8 

148  33  44.2 

2  19     1.0  ; 

23.5 

66  29    0.4 

4  20  41.2 

103     8  12.5 

1  47  23.8 

155  43    2.7 

2  52  59.0  ; 

24.0 

73    0  28.6 

4     1  59.9 

110     0  55.2 

1  12  19.7 

162  51  54.1 

3  24  12.8 

24.5 

79  34  46.8 

3  39  67.0 

116  55  39.4 

-1-0  85  69.1 

169  59  59.0 

3  52  12.6  ' 

25.0 

86  11  56.1 

3  14  45.6 

123  52  15.8 

—0     1     5.5 

177     7    0.0 

4  16  32.8 

25.5 

92  51  59.5 

2  46  42.0 

130  50  37.2 

0  88  20.3 

184  12  40.9 

4  36  52.0 

26.0 

99  35     1.2 

2  16     5.6 

137  50  36.8 

1  15  10.5 

191  16  46.8 

4  52  53.8 

26.5 

106  21     7.0 

1  43  18.9 

144  52     8.5 

1  61     1.1 

198  19    4.0 

5     4  26.4 

27.0 

113  10  23.3 

1     8  46.8 

151  55     5.9 

2  25  17.7 

205  19  19.2 

5  11  23.1  > 

27.5 

120     2  56.4 

+0  32  57.0 

158  59  21.3 

2  57  27.0 

212  17  19.4 

5  13  41-7 

28.0 

126  58  52.0 

—0    3  40.0 

166     4  45.5 

3  26  57.2 

219  12  52.0 

5  11  24.7 

28.5 

133  58  13.8 

0  40  31.9 

173  11     6.6 

3  53  19.0 

226    5  44.5 

5     4  39.0  I 

29.0 

141     1     2.5 

I  17     4.4 

180  18    9.5 

4  16    6.1 

232  55  44.8 

4  53  35.7  ; 

29.5 

148     7  14.7 

1  52  41.8 

187  25  85.7 

4  84  55.7 

239  42  41.2 

4  38  29.4 

30.0 

155  16  41.3 

2  26  47.8 

194  33    2.7 

4  49  29.3 

246  26  22.9 

4  19  38.3 

30.5 

162  29     6.9 

2  58  46.0 

201  40    4.5 

4  69  33.2 

253     6  39.7 

3  57  23.4 

31.0 

169-44    8.6 

3  28     l.l 

208  46  11.9 

5     4  59.0 

259  43  23.1 

3  32     8.0 

31.5 

177     1  16.1 

—3  54    0.0 

215  50  62.9 

—5     5  43.4 

266  16  26.4 

—34  17.2^ 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

JULY. 

AUGUST. 

SEFi'EMBER.              1 

Day  of 
Month. 

Trae  LoQgltad*. 

lAtltade. 

T^neLoQgltada. 

LadtQde. 

Ttue  Longltade. 

Latitude. 

O        1        II 

O        1        II 

O        1        It 

O       1       u 

O    -    1        II 

O       1       11        , 

1.0 

259  43  23.1 

—3  32     8.0 

306  46  82.9 

+0  26     15 

351  29  21.0 

-1-3  57  18.1   ' 

1.5 

266  16  26.4 

3    4  17.2 

312  51  315 

0  69  24.9 

357  24  435 

4  16  335 

2X> 

272  45  45.0 

2  34  175 

318  54  19.4 

1  81  555 

3  20  105 

4  33     2.9 

2.5 

279  11  16.4 

2     2  355 

324  55  10.6 

2    3  13.9 

9  15  56.9 

4  46  355 

ao 

285  83     1.2 

1  29  38.1 

330  54  19.4 

2  83    0.8 

15  12  19.0 

4  57     3.2 

35 

291  51     2.9 

0  55  52.4 

336  52     1.9 

3    0  59.2 

21     9  33.9 

5    4  19.0  1 

4J0 

298     5  285 

—0  21  44.0 

342  48  855 

3  26  53.6 

27     8     05 

5     8  175 

4J» 

304  16  27.2 

+0  12  225 

348  44  18.7 

3  50  30.0 

33     7  59.9 

5     8  535  i 

5.0 

310  24  12.6 

0  46    35 

354  39  83.0 

4  11  355 

39     9  54.7 

5     6     4.9  1 

5.5 

316  29    0.8 

1  18  58.4 

0  34  40.7 

4  29  58.7 

45  14    95 

4  59  49.2 

6j0 

322  SI  10.9 

1  50  46.5 

6  80     6.1 

4  45  295 

51  21   11.1 

4  50     6.1 

6.5 

328  31     4.7 

2  21     95 

12  26  155 

4  57  58.1 

57  81  27.7 

4  36  56.4  I 

7J0 

334  29     7.0 

2  49  51.0 

18  23  36.4 

5     7  165 

63  45  28.9 

4  20  225  1 

7A 

340  25  44.8 

3  16  855 

24  22  38.8 

5  13  18.2 

70    3  44.9 

4     0  28.7 

1          8jO 

346  21  27.3 

3  41     9.2 

30  23  535 

5  15  55.7 

76  26  465 

3  37  21.2 

8.5 

352  16  45.4 

4    3  195 

36  27  515 

5  15    35 

82  55    3.0 

8  11     8.7 

9J0 

358  12  11.8 

4  22  53.8 

42  35     6.0 

5  10  37.7 

89  29    SZ 

2  42     25 

9.5 

4     8  205 

4  89  41.7 

48  46     9.4 

5    2  33.9 

96     9  12.6 

2  10  18.4 

lOi^ 

10     5  455 

4  53  32.7 

65     1  335 

4  50  50.2 

102  55  52.2 

1  36  145 

10.5 

16     5     25 

5    4  165 

61  21  495 

4  85  26.0 

109  49  175 

1     0  14.1 

114) 

22     6  465 

5  n  445 

67  47  265 

4  16  225 

116  49  37.7 

+0  22  45.1 

115 

28  11  31.2 

5  15  48.0 

74  18  49.7 

3  53  445 

123  56  51.0 

—0  15  39.9 

12/) 

34  19  505 

5  16  185 

80  56  21.7 

3  27  39.4 

131  10  465 

0  54  23;4 

125 

40  32  15.1 

5  13     85 

87  40  19.0 

2  58  17.7 

138  81     15 

1  32  445 

13.0 

46  49  145 

5     6  13.0 

94  30  62.1 

2  25  55.6 

145  56  59.4 

2     9  575 

135 

53  11  13.4 

4  55  27.4 

101  28    3.7 

1  50  54.0 

153  27  52.5 

2  45  185 

14i> 

59  38  83.9 

4  40  49.6 

108  31  47.7 

1  13  39.2 

161     2  40.1 

3  17  595 

145 

66  11  82.6 

4  22  20.6 

115  41  485 

+0  84  43.1 

168  40  115 

3  47  185 

15.0 

72  50  20.4 

4     0     45 

122  57  40.4 

—0     5  17.0 

176  19     75 

4  12  37.1 

155 

79  35     15 

3  34     9.7 

ISO  18  47.0 

0  45  39.1 

183  58    55 

4  33  22.2 

16.0 

86  25  83.7 

3     4  49.1 

137  44  22.2 

1  25  87.7 

191  85  40.3 

4  49  10.4 

165 

93  21  46.7 

2  82  21.2 

145  18  30.9 

2     4  255 

199  10  30.2 

4  59  46.7 

17X1 

100  23  22.8 

1  57     9.8 

152  45  10.2 

2  41  145 

206  41  205 

5     5     55 

175 

107  29  56.6 

1  19  44.4 

160  18  12.1 

3  15  195 

214    7     5.1 

5     5  11.2 

18.0 

114  40  55.9 

0  40  395 

167  51  255 

3  45  58.8 

221  26  515 

5     0  145 

185 

121  55  42.0 

+0    0  84.4 

175  23  40.1 

4  12  37.2 

228  89  58.7 

4  50  33.1 

19j0 

129  13  31.0 

—0  89  485 

182  58  47.2 

4  34  46.2 

235  46  .  1.1 

4  36  30.5 

195 

136  33  35.0 

1  19  445 

190  20  445 

4  62     55 

242  44  45.5 

4  18  325 

S0.0 

143  55    4.1 

1  58  28.9 

197  43  37.2 

5     4  235 

249  86  10.9 

3  57     8.4 

205 

151  17     7.6 

2  35  175 

205     1  39.9 

5  11  355 

256  20  26.8 

3  32  46.1 

21X) 

158  88  55.8 

3     9  30.0 

212  14  175 

5  13  45.2 

262  57  515 

3     5  545 

215 

165  59  41.1 

3  40  295 

219  21     5.9 

5  n     2.2 

269  26  48.8 

2  37     25 

22j0 

173  18  40.1 

4     7  44.2 

226  21  50.8 

5     3  41.1 

275  58  48.8 

2     6  36.6 

225 

180  35  13.9 

4  SO  49.6 

233  16  275 

4  52    0.2 

282  13  285 

1  35     2.1 

SSjO 

187  48  495 

4  49  26.5 

240    4  59.1 

4  36  205 

288  28     8.8 

1     2  435 

235 

194  58  59.4 

5     3  22.4 

246  47  35.8 

4  17     6.2 

294  88  88.8 

—0  80    3.0 

24D 

202    5  22.7 

5  12  31.1 

253  24  33.1 

3  54  40.6 

300  45  28.9 

+0     2  37.4 

245 

209     7  43.8 

5  16  51.9 

259  56  10.5 

3  29  285 

306  49  135 

0  34  57.7 

25.0 

216     5  52.6 

5  16  29.2 

266  22  50.1 

8     1  55.7 

312  50  245 

1     6  385 

255 

222  59  43.8 

5  11  31.9 

272  44  56.0 

2  32  26.2 

318  49  335 

1  37  22.4 

26i> 

*  229  49  15.9 

5     2  12.4 

279     2  53.1 

2     1  24.6 

324  47     8.5 

2     6  51.2 

265 

236  34  30.9 

4  48  465 

285  17     65 

1  29  145 

330  43  35.2 

2  34  48.7 

27X) 

243  15  335 

4  31  325 

291  28     05 

0  56  20.1 

336  39  16.9 

8     0  59.1 

275 

249  52  29.7 

4  10  515 

297  35  58.7 

—0  23    3.1 

342  34  84.1 

3  25     75 

28J0 

256  25  28.3 

3  47    4.7 

303  41  23.9 

+0  10  14.1 

848  29  44.8 

3  47     05 

28.5 

262  54  38.4 

3  20  35.7 

309  44  36.5 

0  43  105 

354  25     5.0 

4     6  24.2 

29.0 

269  20    9.7 

2  51  48.6 

315  45  555 

1  15  25.1 

0  20  485 

4  23     7.4 

295 

275  42  125 

2  21     8.4 

321  45  395 

1  46  385 

6  17     6.9 

4  36  59.4 

30.0 

282     0  575 

1  49    0.0 

827  44    4.2 

2  16  32.9 

12  14  11.4 

4  47  51.0 

305 

288  16  355 

1  15  48.4 

333  41  245 

2  44  49.7 

18  12  12.1 

4  55  84.4 

SIX) 

294  29  165 

0  41  58.3 

339  37  55.1 

3  n  125 

24  11  185 

5     0    3.4 

315 

300  39  11.9 

—0     7  54.0 

345  33  49.5 

+3  85  26.9 

30  11  40.8 

+5     1   135 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

i 

OCTOBER. 

NOVEMBER. 

DECEMBEK.            1 

Day  of 
Month. 

True  Loni^tade. 

Latitade. 

TnM  Longitude. 

Latitude. 

Trae  Longitade. 

Latitude.      1 

O        1        II 

O        1        N 

O        1        11 

o      /      u 

O        /       II 

0       1      N 

1.0 

24  11   18.6 

+5     0     3.4 

70  12  35.9 

+3  35  28.2 

105  44  32.8 

+0  41  31.0 

1.5 

30  11  40.8 

5     1  13.5 

76  31  22.7 

3  11     0.0 

112  24  36.3 

+0    5  31.7 

2.0 

36  13  28.5 

4  59     1.9 

82  52  47.1 

2  43  56.9 

119     7  24.1 

-0  30  49.1 

2.5 

42  16  53.5 

4  53  27.5 

89  17    0.2 

2  14  35.5 

125  52  56.8 

1    7    0.8 

3.0 

48  22     8.7 

4  44  31.0 

95  44  15.0 

1  43  14.5 

132  41  15.8 

1  42  81.7 

3.5 

54  29  28.9 

4  32  14.8 

102  14  46.7 

1  10  14.6 

139  32  22.7 

S  16  49.8 

4.0 

60  39  11.1 

4  16  43.2 

108  48  52.0 

0  35  58.8 

146  26  18.9 

2  49  23.2 

4.5 

66  51  34.6 

3  58     2.3 

115  26  48.1 

H-0     0  52.2 

153  23    4.7 

3  19  40.5 

5.0 

73     7     0.6 

3  36  20.1 

122     8  52.3 

—0  34  38.2 

160  22  38.7 

3  47  11.4 

5.5 

79  25  52.3 

3  11  46.5 

128  55  21.3 

1   10    3.4 

167  24  56.9 

4  U  27.4 

6.0 

85  48  34.8 

2  44  33.6 

135  46  29.7 

1  44  52.6 

174  29  51.8 

4  32    2D 

6.5 

92  15  34.2 

2  14  55.8 

142  42  28.5 

2  18  33.5 

181  37  11.3 

4  48  31.9 

7.0 

98  47  17.0 

1  43     9.9 

149  43  23.8 

2  50  32.5 

188  46  38.2 

5    0  37.3 

7.5 

105  24     9.2 

1     9  35.7 

156  49  15.1 

3  20  15.3 

195  57  50.^ 

5    8    2.8: 

8.0 

112     6  35.5 

+0  34  35.7 

163  59  54.3 

3  47     8.1 

203  10  19.6 

5  10  38.1  ! 

8.5 

118  54  56.5 

—0     1  24.1 

171   15     4.1 

4  10  38.1 

210  23  33.5 

5    8  18.3 

9.0 

125  49  29.6 

0  37  54.3 

178  34  17.0 

4  30  14.5 

217  36  54^ 

5    1    4.7 

9.5 

132  50  25.0 

1  14  22.3 

185  56  55.2 

4  45  30.2 

224  49  40.9 

4  49    4.9  : 

10.0 

139  57  44.6 

1  50  12.3 

193  22  IKO 

4  66     8.2 

232     1     9.8 

4  32  32.8 

10.5 

147  11  20.6 

2  24  45.6 

200  49     8.1 

6     1  37.5 

239  10  37.1 

4  11  47.6 

11.0 

154  30  53.4 

8  57  22.8 

208  16  42.9 

5     8    4.4 

846  17  19.5 

3  47  14.9 

11.5 

161  55  50.9 

2  27  21.6 

215  43  47.6 

4  57  23.2 

263  20  36.6 

8  19  23.4 

12.0 

169  25  27.9 

3  54     3.7 

223     9  12.8 

4  47  41.1 

260  19  52.2 

8  48  45.5 

12.5 

176  58  46.8 

4  16  51.9 

230  31  60.2 

4  33  13.3 

267  14  85.3 

8  15  55.6 

13.0 

184  34  38.9 

4  35  14.2 

237  50  36.7 

4  14  21.9 

274     4  21.4 

1  41  29.0 

13.5 

192  11  46.8 

4  48  45.2 

245     4  36.4 

3  61  34.7 

280  48  63.0 

1    6    0l5 

U.O 

199  48  47.6 

4  57     7.4 

852  13     2.8 

3  25  23.6 

287  27  69.8 

-0  80   8.6 

14.5 

207  24  16.7 

6     0  12.5 

859  15  19.9 

2  56  23.2 

294     1  89.0 

+0    5  50.2 

15.0 

214  56  52.1 

4  58     1.4 

266  11     3.0 

2  25     9.2 

300  29  64.6 

0  41  12i) 

15.5 

222  25  17.6 

4  50  43.9 

278  59  69.0 

1  62  17.1 

306  62  67.1 

1  15  85J 

16.0 

229  48  26.7 

4  38  S7.8 

279  48     5.6 

1  16  80.8 

813  11     2.8 

1  48  3a9 

16.5 

237     5  24.9 

4  22     7.2 

286  17  30.7 

0  43  51.9 

319  24  33.3 

2  20    li) 

17.0 

244  15  SI.4 

4     1  40.9 

292  46  30.4 

—0    9  19.6 

326  38  64.4 

2  49  84.8 

17.5 

-     251   18  19.1 

3  37  50.8 

299     9  27.6 

+0  84  49.8 

831   39  36.3 

3  16  35.6 

18.0 

258  13  34.9 

8  11   10.1 

305  26  51.3 

0  58  12.9 

337  48    8.8 

8  41  80.6 

18.5 

265     1  18.3 

2  42  12.0 

311  39  14.7 

1  30  29.1 

343  48     7.6 

4    8  88.8 

19.0 

271  41  39.9 

2  11  28.5 

317  47  14.1 

8     1  20.0 

849  40    9.4 

4  22  51.0 

19.5 

278  14  59.5 

1  39  30.2 

323  51  27.9 

2  30  29.5 

865  86  60.3 

4  39  19J0 

20.0 

284  41  44.2 

1     6  45.4 

329  52  36.0 

2  57  43.3 

1  82  47.7 

4  52  45.5 

20.5 

291     2  26.3 

0  33  40.1 

335  51  18.0 

3  22  48.7 

7  28  88.6 

.    5    3    8.9 

21.0 

297  17  42.2 

—0    0  37.8 

341  48  13.2 

3  45  33.9 

18  24  69.8 

5  10    8.6 

21.5 

303  28  10.7 

-hO  31  59.7 

347  43  59.9 

4     5  48.2 

19  88  84.6 

5  18  54i 

22.0 

309  34  31.5 

1     3  52.9 

353  39  15.2 

4  23  21.7 

85  81  88.3 

5  14  17.1 

22.5 

315  37  24.9 

1  34  43.8 

359  34  33.6 

4  38     5.3 

31  88  41.8 

5  11  12.9 

83.0 

321  37  30.0 

2    4  15.9 

5  30  27.5 

4  49  60.5 

87  86  88.9 

6    4  89.8 

23.5 

327  35  24.6 

2  32  13.8 

11  27  26.6 

4  58  29.5 

48  33  30.9 

4  54  35.1 

24.0 

333  31  45.3 

2  58  23.1 

17  25  57.3 

5     3  55.2 

49  43  55.4 

4  41    OJ 

24.5 

339  27     5.4 

3  22  30.5 

23  26  22.6 

6     6     1.5 

55  58     6.1 

4  23  58.8 

25.0 

345  21  56.0 

3  44  23.1 

29  29     2.2 

5     4  43.6 

68  16  18.8 

4    3  34.1 

25.5 

351  16  45.2 

4     3  49.0 

35  34  12.6 

4  59  68.1 

68  38  48.8 

3S9  54i 

26.0 

357  11  57.9 

4  20  36.8 

41  42     6.6 

4  61  43.4 

75    5  84.1 

3  13  11.1 

26.5 

3     7  55.9 

4  34  36.2 

47  52  53.6 

4  40    0.0 

81  86  85.7 

2  48  88.4 

27.0 

9    4  57.9 

4  45  37.7 

64     6  39.8 

4  24  60.8 

88  11  44.1 

2  11  84.9 

27.5 

15     3  19.4 

4  53  32.9 

60  23  28.7 

4     6  21.2 

94  51  18.8 

1  37  22.7 

88.0 

21     3  13.3 

4  58  14.8 

66  43  21.0 

8  44  39.6 

101  34  89.1 

1    1  87.9 

28.5 

27     4  49.7 

4  59  37.8 

73    6  15.4 

8  19  57.4 

108  21  60.1 

+0  84  19.8 

29.0 

33     8  16.6 

4  57  88.1 

79  32     9.4 

2  62  29.3 

115  12  28.1 

—0  18  29.4 

29.5 

39  13  40.4 

4  52  13.7 

86     0  59.6 

2  22  32.7 

122     6  13.9 

0  51  25.1 

30.0 

45  21     6.0 

4  43  24.9 

92  32  42.3 

1  50  28.3 

129     2  46.6 

1  28  51.2 

30.5 

51  30  37.8 

4  31  14.1 

99     7  14.2 

1  16  39.2 

136     1  44.2 

8    5  Hi 

31.0 

57  42  20.1 

4  15  45.9 

105  44  32.8 

0  41  31.0 

143     2  44.7 

8  39  49.1 

31.5 

63  56  17.6 

+3  57     7.5 

112  24  36.3 

+0     5  31.7 

150     5  26.4 

—3  12  10.0 

ASTRONOMICAL  EPHEMERIS 


FOR  THE 


MERIDIAN  OF  WASHINGTON. 
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260   OBLICtUITY  OF  THE  ECLIPTIC,  &c. 


SUetml 

0" 

Appsnnt 
ObUquity. 

Eqaattoaof  KqulnoxM. 

Preeenlonof 
Equinoxes 

Longitade. 

Th«8aa'> 

Ifen  Longltii^ 

oflloao'« 

JkMtmdia* 

Node. 

InLongltacla. 

InR.A. 

Abwntioii. 

Hor.Fmllaz. 

1860. 

98°  »y 

0 
10 
20 
30 
40 

32.10 
32.13 
82.21 
32.32 
32.44 

+12'.90 
13.42 
13.83 
14.10 
14.21 

-tO.79 
0.82 
0.84 
0.86 
0.87 

6.00 

1.37 
2.74 
4.12 
5.49 

-20.80 
20.79 
20.77 
20.75 
20.72 

8.72 

8.72 
8.71 
8.70 
8.69 

312  49.1 
312  17.4 
311  45.7 
311  14.1 
310  42.4    ' 

50 
60 
70 
80 
90 

32.55 
32.61 
32.63 
32.58 
32.46 

14.17 
13.99 
13.71 
13.38 
13.05 

0.87 
0.86 
0.84 
0.82 
0.80 

6.86 

8.23 

9.60 

10.98 

12.35 

20.67 
20.62 
20.57 
20.51 
20.45 

8.67 
8.65 
8.63 
8.61 
8.58 

310  10.7    , 
309  39.0 
309    7.3 
306  35.6 
308    3.9 

100 
110 
120 
130 
140 

32.29 
32.07 
31.81 
31.55 
31.30 

12.78 
12.60 
12.54 
12.62 
12.83 

0.79 
0.77 
0.77 
0.78 
0.79 

13.72 
15.09 
16.47 
17.84 
19.21 

20.40 
20.34 
20.29 
20.24 
20.19 

8.56 
8.53 
8.51 
8.49 
8.47 

307  82.2 
307    0.5 
806  28.8 
305  b^Ji 
305  25.5 

150 

160 

170 

180. 

190 

81.08 
80  90 
30.77 
30.70 
30.70 

13.16 
13.58 
14.05 
14.53 

14.98 

0.80 
0.83 
0.86 
0.89 
0.92 

20.58 
21.95 
23.33 
24.70 
26.07 

20.16 
20.13 
20.12 
20.11 
20.11 

8.46 
8.45 
8.44 
8.44 
8.44 

304  53.8 
804  22.1 
303  60.4 
303  18.7 
302  47.0 

200 
210 
220 
230 
240 

30.73 
80.81 
30.90 
31.00 
31.07 

15.34 
15.60 
15.73 
15.73 
15.59 

0.95 
0.95 
0.96 
0.96 
0.95 

27.44 
28.81 
30.19 
81.56 
32.93 

20.12 
20.14 
20.17 
20.21 
20.25 

8.44 
8.45 
8.46 
8.48 
8.50 

302  15.3 
301  43.6 
301  11.9 
300  40.3 
300     8.6 

250 
260 
270 
280 
290 

31.11 
31.09 
31.01 
80.87 
30.67 

15.34 
15.01 
14.66 
14.32 
14.06 

0.94 
0.92 
0.90 
0.88 
0.86 

34.31 
35.68 
37.05 
38.42 
39.79 

20.30 
20.35 
20.41 
20.47 
20.53 

8.52 
8.54 
8.57 
8.59 
8.61 

299  36.9 
299     55 
298  33.5 
298     1.8 
297  30.1 

300 
310 
320 
330 
340 

30.42 
30.15 
29.87 
29.60 
29.38 

13.90 
13.88 
14.02 
14.31 
14.73 

0.85 
0.85 
0.86 
0.88 
0.90 

41.16 
42.54 
43.91 
45.28 
46.65 

20.59 
20.64 
20.68 
20.73 
20.76 

8.64 
8.66 
8.68 
8.70 
8.71 

296  58.4 
296  26.7 
295  55.0 
295  23.4 
294  51.7 

350 
360 
370 

29.23 
29.12 
29.09 

15.24 

15.78 

+16.29 

0.93 

0.96 

+1.00 

48.02 
49.40 
50.77 

20.78 

20.79 

-20.79 

8.71 
8.72 
8.72 

294  20.0 
293  48.3 
293  I6.« 

Mean 
Prece 

Obliquity, 
ssion  for  1) 

1860.0, 
360.5,     . 

.     .     .     . 

.     .     . 

28  27  26' a 
50.9 

15 
M7 

UOjUaOam. 

Log- 

Precession 

in  a  Siderc 

»lDay,  . 

. 

9.1 

3739 

3.169 

Log. 

Precession 

in  a  Solar 

Day,    . 

• 

9.1 

3858 

FIXED   8TARS,    1860. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FLXED  STARS. 


Date. 

A. 

Jan.  1 

—0.55752 

S 

0.59517 

3 

0.62967 

4 

0.66150 

-  5 

0.69103 

6 

—0.71854 

7 

0.74428 

8 

0.76846 

9 

0.79123 

10 

0.81273 

11 

—0.83308 

12 

0.85239 

IS 

0.87074 

14 

0.88822 

15 

0.90489 

16 

—0.92081 

17 

0.93603 

18 

0.95061 

19 

0.96457 

se 

0.97796 

21 

—0.99083 

22 

1.00318 

23 

1.01505 

24 

1.02648 

25 

1.03748 

26 

—1.04806 

27 

1.05826 

28 

1.06809 

29 

1.07756 

30 

1.08670 

31 

—1.09551 

Feb.  1 

1.10400 

2 

1.11220 

3 

1.12011 

4 

1.12774 

5 

—1.13511 

6 

1.14221 

7 

1.14906 

8 

1.15567 

9 

1.16206 

10 

—1.16821 

11 

1.17413 

12 

1.18985 

13 

1.18536 

14 

1.19066 

15 

—1.19576 

16 

1.20067 

17 

1.20539 

18 

1.20992 

19 

1.21427 

20 

—1.21844 

21 

1.22244 

22 

1.22627 

23 

1.22993 

24 

1.23342 

25 

—1.23676 

26 

1.23993 

27 

1.24294 

28 

1.24580 

29 

1.24851 

30 

—1.25107 

31 

—1.25348 

-hi  .30239 
1.30080 
1.29908 
1.29720 
1.29518 


O. 


-h9.41226 
9.41874 
9.42504 
9.43120 
9.43724 


+1.29301  H-9.44317 
1. 290691  9.44900 
1.28822  9.45473 
1.285601  9.46035 
1.28283;   9.46586 

4-1.27990  +9.47128 
1.27681   9.47660 


1.27356 
1.27016 
1.26658 

+1.26283 
1.25892 
1.25483 
1.25057 
1.24612 

+1.24150 
1.23669 
1.23168 
1.22647 
1.22107 

+1.21547 
1.20965 
1.20361 
1.19735 
1.19088 

+  1.18417 
1.17720 
1.16999 
1.16253 
1.15481 

+1.14681 
1.13852 
1.12993 
1.12103 
1.11182 

+1.10227 
1.09237 
1.08211 
1.07146 
1.06041 

+1.04893 
1.03701 
1.02462 
1.01173 
0.99831 

+0.98432 
0.96975 
0.95455 
0.93866 
0.92203 

+0.90461 
0.88634 
0.86713 
0.84690 
0.82556 


9.48182 
9.48694 
9.49197 

+9.49692 
9.50178 
9.50654 
9.51121 
9.51580 

+9.52031 
9.52473 
9.52907 
9.53334 
9.53753 

+9.54164 
9.54567 
9.54961 
9.55347 
9.55728 

+9.56102 
9.56468 
9.56827 
9.57179 
9.57525 

+9.57865 
9.58197 
9:58523 
9iS8845 
9.59160 

+9.59469 
9.59773 
9.60070 
9.60363 
9.60650 

+9.60933 
9.61210 
9.61484 
9.61751 
9.62014 

+9.62273 
9.62528 
9.62779 
9.63026 
9.63267 

+9.63506 
9.63743 
9.63975 
9.64203 
9.64428 


+0.80299  +9.64651 
+0.779061  +9.64870 


D. 

Dbte. 

A. 

B. 

—0.75969 

Mftr.  1 

—1.25107 

+0.80299 

0.75983 

2 

1.25348 

0.77906 

0.76001 

3 

1.25574 

0.75360 

0.76022 

4 

1.25786 

0.72643 

0.76048 

5 

1.25983 

0.69733 

—0.76079 

6 

—1.26166 

+0.66602 

0.76115 

-  7 

1.26335 

0.63214 

0.76156 

8 

1.26491 

0.59527 

0.76201 

9 

1.26633 

0.55486 

0.76250 

10 

1.26761 

0.51017 

—0.76302 

11 

—1.26875 

+0.46023 

0.76357 

12 

1.26976 

0.40366 

0.76416 

13 

1.27064 

0.33851 

0.76479 

14 

1.27138 

0.26171 

0.76545 

15 

1.27199 

0.16819 

—0.76614 

16 

—1.27247 

+0.04878 

0.76686 

17 

1.27282 

9.88346 

0.76761 

18 

1.27303 

9.61313 

0.76839 

19 

1.27312 

+8.74868 

0.76919 

20 

157807 

—9.47424 

—0.77001 

21 

—1.27290 

—9.81411 

0.77085 

22 

1.27259 

0.00224 

0.77172 

23 

1.27216 

0.13292 

0.77260 

24 

1.27159 

0.23308 

0.77350 

25 

1.27090 

0.31426 

—0.77442 

26 

—1.27007 

—0.38247 

0.77534 

27 

1.26912 

0.44127 

0.77627 

28 

1.26803 

0.49289 

0.77721 

29 

1.26681 

0.53889 

0.77816 

80 

1.26546 

0.58033 

—0.77911 

31 

—1.26398 

—0.61803 

0.78007 

Apr.  1 

1.26237 

0.65256 

0.78103 

2 

1.26062 

0.68441 

0.78199 

3 

1.25874 

0.71394 

0.78294 

4 

1.25672 

0.74147 

—0.78389 

5 

—1.25457 

—0.76722 

0.78484 

6 

1.25227 

0.79138 

0.78577 

7 

1.24984 

0.81418 

0.78670 . 

8 

1.24727 

0.83563 

0.78762 

9 

1.24456 

0.85599 

—0.78853 

10 

—1.24170 

—0.87530 

0.78942 

11 

1.23869 

0.89366 

0.79029 

12 

1.23554 

0.91114 

0.79114 

13 

1.23225 

0.92781 

0.79198 

14 

1.22880 

0.94374 

—079281 

15 

—152519 

—0.95897 

0.79361 

16 

1.22143 

0.97357 

0.79438 

17 

1.21751 

0.93756 

0.79513 

18 

1.21343 

1.00098 

0.79586 

19 

1.20919 

1.01387 

—0.79656 

20 

—1.20478 

—1.02626 

0.79723 

21 

1.20020 

1.03817 

0.79787 

22 

1.19545 

1.04964 

0.79848 

23 

1.19052 

1.06069 

0.79906 

24 

1.18542 

1.07134 

—0.79961 

25 

—1.18018 

—1.08160 

0.80013 

26 

1.17465 

1.09150 

0.80061 

27 

1.16897 

1.10104 

0.80105 

28 

1.16309 

1.11026 

0.80146 

29 

1.15701 

1.11916 

—0.80183 

30 

—1.15073 

—1.12775 

—0.80216 

31 

—1.14423 

—1.13605 

+9.64651 
9.64870 
9.65087 
9.65301 
9.65512 

+9.65721 
9.65927 
9.66132 
9.66335 
9.66536 

+9.66734 
9.66930 
9.67124 
9.67317 
9.67508 

+9.67699 
9.67888 
9.68077 
9.68265 
9.68451 

+9.68637 
9.68821 
9.69006 
9.69190 
9.69374 

+9.69558 
9.69741 
9.69924 
9.70108 


D. 


—0.80183 
0.80216 
0.80245 
0.80271 
0.80293 

—0.80310 
0.80323 
0.80332 
0.80336 
0.80337 

—0.80332 
0.80323 
0.80310 
0.80293 
0.80271 

—0.80244 
0.80213 
0.80177 
0.80136 
0.80090 

—0.80040 
0.79986 
0.79928 
0.79865 
0.79797 

—0.79724 
0.79646 
0.79564 
0.79478 


I 


9.70291   0.79387 

+9.70475  —0.79291 
9.70658'  0.79192 
9.70842|  0.79088 
9.71025  0.78980 
9.712091   0.78867 


+9.71394 
9.71578 
9.71764 
9.71951 1 
9.72138 

+9.72326 
9.72515| 
9.72705' 
9.72896; 
9.73086 

+9.73278 
9.734711 
9.73665 
9.73861 1 

•  9.74058 


+9.74256' 
9.74454, 
9.746.53 
9.74854 
9.75055 

+9.75257 
9.75461 
9.75666 
9.75872 
9.76079 


—0.78750 
0.78630 
0.78504 
0.78374 
0.78241 

—0.78104 
0.77964 
0.77819 
0.77670 
0.77518 

—0.77362 
0.77202 
0.77041 
0.76876 
0.76707 

—0.76536  , 
0.76363  ' 
0.76186 
0.76007 
0.75824 

—0.75639 
0.75453 
0.75265 
0.75075 
0.74884 


252 


FIXED    STARS,    I860. 


FOR  WASHINGTON 

MEAN   MIDNIGHT.                                 || 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED   STARS.            || 

Date. 

A. 

B. 

O. 

I>. 

JM% 

A. 

B, 

C. 

!>•        1 

'm.,, 

^1.14423 

—1.13605 

+9.76496 

—0.74496 

July  1 

+0.58257 

—1.30330 

+9.89857 

—0.65992  H 

1 

1.18751 

1.14407 

9.76706 

0.74298 

2 

0.56994 

1.30190 

9.90056       0.65990 

1.13056 

1.15181 

9.7«916j      0.74099 

3 

0.60423 

1.30038 

9.90254       0.65993 

4 

1.12338 

1.15929 

9.77129,      0.73898 

4 

0.63590 

1.29873 

9.90451 '      0.66002 

» 

1.11595 

1.16652 

9.77343 

0.73696 

5 

0.66530 

1.29695 

9.90646|      0.66016 

6 

—1.10827 

—1.17351 

+9.77557 

—0.73495 

6 

+0.69273 

—1.29505 

+9.90839.— 0.66034 

7 

1.10033 

1.18027 

9.77772 

0.73294 

7 

0.71842 

1.29302 

9.91031       0.66058 

8 

1.09212 

1.18679 

9.77987 

0.73091 

8 

0.74267 

1.29086 

9.91221       0.66085 

9 

1.08363 

1.19310 

9.78204 

0.72889 

9 

0.76533 

1.28856 

9.91409!      0.66118 

10 

1.07484 

1.19519 

9.78422 

0.72688 

10 

0.78685 

1.28613 

9.91596       0.66155 

11 

—1.06576 

—1.20507 

+9.78641 

—0.72485 

11 

+0.80723 

—1.28357 

+9.91781,-0.66198 

12 

1.05636 

1.21076!      9.78860 

0.72283 

12 

0.82660 

1.28087 

9.91965:      0.66243 

13 

1.04663 

1.21625 

9.79080 

0.72081 

13 

0.84502 

1.27803 

992146!      0.66295 

14 

1.03655 

1.22154 

9.79302 

0.71879 

14 

0.86258 

1.27505 

9.92325;      0.66350 

15 

1.02611 

1.22665 

9.79524 

0.71678. 

15 

0.87935 

1.27193 

9.92503|      0.66408 

16 

—1.01529 

—1.23157 

+9.79747 

—0.71478 

16 

+0.89539 

—1.26866 

+9.92680;— 0.66470 

17 

1.00408 

1.23631 

9.79970 

0.71279 

.    17 

0.91073 

1.26525 

9.92854;      0.66536 

18 

0.99244 

1.24089 

9.80194 

0.71082 

18 

0.92543 

1.26169 

9.93026 

0.66606 

19 

0.98036 

1.24529 

9.80419 

0.70887 

19 

0.93954 

1.25797 

9.93196 

0.66679 

20 

0.96782 

1.24952 

9.80643 

0.70694 

20 

0.95309 

1.25410 

9.93365 

0.66755 

81 

—0.95478 

—1.25360 

+9.80868 

—0.70502 

21 

+0.96612 

—1.25008 

+9.93533 

—0.66883 

22 

0.94121 

1.25751 

9.81093 

0.70312 

22 

0.97865 

1.24589 

9.93698 

0.66913 

:           23 

0.92709 

1.26126 

9.81319!      0.70124 

23 

0.99071 

1.24154 

9.93861;      0.68996  1 

24 

0.91238 

1.26486 

9.815451      0.69939 

24 

1.00233 

1.23702 

9.94023i      0.67081 

25 

0.89703 

1.26831 

9.81771 

0.69756 

25 

1.01353 

1.23234 

9.94183|      0.67169 

26 

—0.88099 

—1.27161 

+9.81998 

—0.69575 

26 

+1.02434 

—1.22748 

+9.94341!— 0.67259 

27 

0.86422 

1.27476 

9.82225 

0.69398 

27 

1.03477 

1.22244 

9.94497 

0.67351    1 

1           28 

0.84666 

1.27776 

9.82453;      0.69223 

28 

1.04483 

1.21722 

9.94651 

0.67446  n 

29 

0.82824 

1.28062 

9.82680      0.69051 

29 

1.05455 

1.21181 

9.94803 

0.67541  n 

i           80 

0.80888 

1.28334 

9.82907!      0.68883 

30 

1.06394 

1.20621 

9.94954       0.67638  || 

i           31 

—0.78850 

—1.28593 

+9.83184—0.68717 

31 

+1.07301 

-1.20042 

+9.95103 

—0.67735 

Jane  1 

0.76701 

1.28838 

9.88360,      0.68557 

Aug.  1 

1.08178 

1.19442 

9.95250 

0.67833 

2 

0.74426 

1.29069 

9.83586       0.68401 

2 

1.09027 

1.18821 

9.95395 

0.67932 

3 

0.72012 

1.29287 

9.83811 

0.68249 

3 

1.09847 

1.18179 

9.95538 

0.68032  1 

4 

0.69446 

1.29492 

9.84037 

0.68101 

4 

1.10640 

1.17515 

9.95680 

0.68132 

5 

—0.66707 

—1.29684 

+9.84263 

-0.67957 

5 

+1.11408 

—1.16828 

+9.95820 

—0.68232 

6 

0.63770 

1.29863 

9.84488 

0.67817 

6 

1.12151 

1.16117 

9.95956 

0.68332 

7 

0.60608 

1.30029:      9.84713 

0.67681 

7 

1.12869 

1.15381 

9.96092 

0.68483 

8 

0.57184 

1.30182       9.84937 

0.67550 

8 

1.13564 

1.14619 

9.96227 

0.68534 

9 

0.53455 

1.30323 

9.85161 

0.67424 

9 

1.14237 

1.13832 

9.96359 

0.68634 

10 

—0.49362 

—1.30451 

+9.85383 

—0.67303 

10 

+1.14887 

—1.13018 

+9.96490  —0.68732  || 

11 

0.44631 

1.30.567 

9.85606      0.67187 

11 

1.16516 

1.12175 

9.96619 

0.68830 

12 

0.39758 

1.30670 

9.85828       0.67076 

12 

1.16125 

1.11303 

9.96746 

0.68925 

IS 

0.34001 

1.30761 

9.86049 

0.66970 

13 

1.16713 

1.10400 

9.96872 

0.69019 

14 

0.27350 

1.30840 

9.86269 

0.66869 

14 

1.17281 

1.09465 

9.96995 

0^9113 

15 

—0.19474 

—1.30907 

+9.86489 

—0.66774 

15 

+1.17880 

—1.08497 

+9.97117  — O.69205 

16 

0.09838 

1.30962 

9.86708 

0.66684 

16 

1.18361 

1.07493 

9.97238.      0.69296 

17 

9.97420 

1.31004 

9.86925 

0.66599 

17 

1.18873 

1.06453 

9.97358       0.69385 

18 

9.79944 

1.31034 

9.87142 

0.66519 

18 

1.19367 

1.05374 

9.97476!      0.69472 

19 

9.50221 

I.S1053 

9.87358 

0.66445 

19 

1.19844 

1.04254 

9.97592'      0.69557 

20 

—7.74043 

—1.31059 

+9.87573 

—0.66377 

20 

+1.20303 

—1.03092 

+9.97707.  —0.69638 

21 

+9.48685 

1.31053 

9.87786 

0.66315 

21 

1.20746 

1.01885 

9.97820       0.69717   I 

22 

9.79165 

1.31035 

9.87999 

0.66258 

22 

1.21172 

1.00631 

9.97932!      0.69794 

23 

9.96890 

1.31005 

9.88211 

0.66205 

23 

1.21.582 

0.99326 

9.98042       0.69868 

24 

0.04931 

1.30963 

9.88421 

0.66158 

24 

1.21977 

0.97967 

9.98151       0.69939 

25 

-H).191.^9 

—1.30909 

+9.88630 

—0.66117 

25 

+1.22355 

—0.96550 

+9.98259'— O.70006 

26 

0.27058 

1.30843 

9.88838 

0:66083 

26 

1.22718 

0.95073 

9.98366      0.70069 

27 

0.33742 

1.30765 

9.89045 

0.66054 

27 

1.23066 

0.93531 

9.98472       0.70130 

28 

0.39.521 

1.30674 

9.89251 

0.66030 

28 

1.23399 

0.91918 

9.98576       0.70188 

29 

0.44611 

1.30572 

9.89455 

0.66012 

29 

1.23717 

0.90229 

9.98679       a70241 

30 

+0.49154 

—1.30457 

+9.89657 

—0.66000 

30 

+1.24021 

—0.88458 

+9.98781  --0.70291 

31 

+0.53257 

—1-30330  +9.898571 

—0.65992 

31 

+1.24311 

—0.86599 

+9.98882  —0.70336 
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FOR  WASHINGTON 

MEAN   MIDNIGHT.                                  | 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED   STARS.            | 

Dttte. 

A. 

B. 

O. 

!>• 

IMa. 

A. 

B* 

C. 

D. 

!  Sept  1 

4-1.24587 

—0.84642 

+9.98981 

—0.70878 

Nov.  1 

+1.15713 

+1.11901 

+0.04624 

—0.63063 

2 

1.24848 

0.8257^ 

9.99080 

0.70415 

2 

1.15063 

1.12790 

0.04733 

0.62792 

1            3 

1.25096 

0.80398 

9.99177 

0.70448 

3 

1.14389 

1.13648 

0.04842 

0.62518 

4 

1.25330 

0.78088 

9.99273 

0.70477 

4 

1.13691 

1.14476 

0.04952 

0.62241 

5 

1.25551 

0.75633 

9.99369 

0.70501 

5 

1.12967 

1.15277 

0.05063 

0.61962 

6 

+1.25758 

—0.73016 

+9.99463 

—0.70521 

6 

+1.12216 

+1.16051 

+0.05174 

—0.61681 

•    7 

1.25952 

0.70216 

9.99556 

0.70536 

7 

1.11439 

1.16798 

0.05287 

0.61398 

8 

1.26133 

0.67208       9.99649 

0.70546 

8 

1.10634 

1.17520 

0.05401 

0.61113 

9 

1.26301 

0.63961 

9.99742 

0.70551 

9 

1.09880 

1.18217 

0.05516 

0.60825 

10 

1.26455 

0.60436 

9.99834 

0.70552 

10 

1.08935 

1.18890 

0.05632 

0.60537 

11 

+1.26597 

—0.56682  +9.99925 

—0.70548 

11 

+1.08088 

+1.19541 

+0.05749 

—0.60247 

12 

1.26726 

0.52337;      0.00015 

0.70539 

12 

1.07108 

1.20169 

0.05866 

0.59958 

13 

1.26841 

0.47612       0.00105 

0.70524 

13 

1.06143 

1.20775 

0.05984 

0.59667 

14 

1.26944 

0.42294 

0.00194 

0.70504 

14 

1.05143 

1.21358 

0.06103 

0.59376 

1           ^^ 

1.27035 

0.36216 

0.00283 

0.70478 

15 

1.04105 

1.21922 

0.06223 

0.59085 

16 

H-1.27112 

—0.29128 

+0.00371 

—0.70447 

16 

+1.03027 

+1.22466 

+0.06344 

—0.58795 

17 

1.27177 

0.20630 

0.00459 

0.70411 

17 

1.01907 

1.22989 

0.06466 

0.58505 

18 

1.27229 

0.10037 

0.00546 

0.70369 

18 

1.00744 

1.23493 

0.06588 

0.58217 

19 

1.27268 

9.95966 

0.00633 

0.70322 

19 

0.99534 

1.23978 

0.06711 

0.57930 

20 

1.27295 

9.74986 

0.00720 

0.70271 

SO 

0.98275 

1.24444 

0.06835 

0.57645 

21 

-4-1.27309 

—9.32781 

+0.00807 

—0.70214 

21 

+0.96964 

+1.24892 

+0.06959 

—0.57362 

22 

1.27311 

+9.18661 

0.00893 

0.70150 

22 

0.95598 

1.25323 

0.07084 

0.57081 

23 

1.27300 

9.68733 

0.00979 

0.70080 

23 

0.94174 

1.25736 

0.07210 

0.56802 

24 

1.27276 

9.92253 

0.01065 

0.70005 

24 

0.92687 

1.26132 

0.07336 

0.56525 

25 

1.27239 

0.07423 

0.01151 

0.68923 

25 

0.91132 

1.26511 

0.07463 

0.56250 

1           26 

+1.27189 

+0.18639 

+0.01237 

—0.69836 

26 

+0.89505 

+1.26873 

+0.07589 

—0.55978 

27 

1.27127 

0.27537 

0.01323 

0.69742 

27 

0.87800 

1.27219 

0.07717 

0.55711 

28 

1.27051 

0.34913 

0.01410 

0.69645 

28 

0.86010 

1.27549 

0.07846 

0.55450 

29 

1.26963 

0.41208 

0.01496 

0.69540 

29 

0.84129 

1.27863 

0.07975 

0.55192 

30 

1.26861 

0.46697 

0.01582 

0.69431 

30 

0.82148 

1.28161 

0.08104 

0.54938 

31 

+1.26746 

+0.51560 

+0.01668 

—0.69316 

31 

+0.80057 

+1.28443 

+0X)8234 

—0.54689 

Oct    1 

1.26746 

0.51560 

0.01668 

0.69316 

Dec  1 

0.80057 

1.28443 

0.08234 

0.54689 

2 

1.26618 

0.55924 

0.01755 

0.69193 

2 

0.77845 

1.28711 

0.08365 

0.54445 

8 

1.26477 

0.59881 

0.01842 

0.69067 

3 

0.75.500 

1.26964 

0.08495 

0.54207 

4 

1.26322 

0.63496 

0.01929 

0.68933 

4 

0.73004 

1.29201 

0.08626 

0.53974 

5 

+1.26154 

+0.66824 

+0.02017 

—0.68793 

5 

+0.70839 

+1.29424 

+0.08756 

—0.53747 

6 

1.25972 

0.69906 

0.02105 

0.68648 

6 

0.67484 

1.29632 

0.08887 

0..53526 

7 

1.25776 

0.72773 

0.02192 

0.68497 

7 

0.64414 

1.29825 

0.09018 

0.53312 

8 

1.25566 

0.75452 

0.02281 

0.68.341 

8 

0.61098 

1.30004 

0.09150 

0.53106 

9 

1.25342 

0.77962 

0.02371 

0.68179 

9 

0.57492 

1.30169 

0.09281 

0.52905 

10 

+1.25104 

+0.80327 

+0.02461 

— O.68011 

10 

+0.53540 

+1.30320 

+0.09413 

—0.52711 

11 

1.24851 

0.82559 

0.02551 

0.67838 

11 

0.49174 

1.30456 

0.09544 

0.52525 

12 

1.24582 

0.84670 

0.02642 

0.67660 

12 

0.44306 

1.30579 

0.09676 

0.52347 

13 

1.24300 

0.86672 

0.02734 

0.67477 

13 

0.38804 

1,30687 

0.09807 

0.52178. 

.14 

1.24003 

0.88574 

0.02827 

0.67288 

14 

0.32487 

1.30782 

0.09938 

0.52016 

15 

+1.23690 

+0.90384 

+0.02920 

—0.67094 

15 

+025074 

+1.30862 

+0.10070 

—0.51862 

16 

1.23361 

0.92111 

0.03014 

0.66893 

16 

0.16112 

1.30929 

0.1Q200 

0.51717 

17 

1.23016 

0.93760 

0.03108 

0.66687 

17 

0.04787 

1.30982 

0.10330 

0.51582 

18 

1.22655 

0.95337 

0.03203 

0.66477 

18 

9.89406 

1.31021 

0.10461 

0.51454 

19 

1.22278 

0.96846 

0.03299 

0.66262 

19 

9.65347 

1.31046 

0.10591 

0.51335 

20 

+1.21884 

+0.98293 

+0.03396 

—0.66040 

20 

+9.06757 

+1.31058 

+0.10721 

—0.51224 

21 

1.21474 

0.99681 

0.03494 

0.65814 

21 

—9.33577 

1.31056 

0.10850 

0.51123 

22 

1.21046 

1.01015 

0.03592 

0.65585 

22 

9.74042 

1.31040 

0.10979 

0.51030 

23 

1.20600 

1.02296 

0.03691 

0.65352 

28 

9.94612 

1.31010 

0.11108 

0.50946 

24 

1.20135 

1.03528 

003791 

0.65113 

24 

0.08504 

1.30967 

0.11236 

0.50872 

25 

+1.19652 

+1.04714 

+0.03892 

—0.64871 

25 

—0.19003 

+1.S09I0 

+0.11364 

—0.50809 

26 

1.19150 

1.05857 

0.03994 

0.64625 

26 

0.27439 

1.30839 

0.11491 

0.50755 

27 

1.18629 

1.06957 

0.04097 

0.64373 

27 

0.34489 

1.. 30755 

0.11617 

0.50710 

28 

1.18088 

1.08018 

0.04201 

0.64118 

28 

0.40.541 

1.30656 

0.11743 

0..'i0674 

29 

1.17526 

1.09042 

0.04306 

0.63859 

29 

0.45842 

1.30543 

0.11868 

0.50645 

30 

+1.16944 

+1.10030 

+0.04411 

—0.63597 

30 

—0.50551 

+1.30416 

+0.11992 

—0.50627 

31 

+1.16340 

+1.10982 

+0.04517 

—0.63332 

31 

—0.54789 

+1.30275 

+0.12116 

—0.50617 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

1 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED   STARS.       || 

1860 

/ 

Log.^. 

O. 

Log.  A. 

H. 

Log.  i. 

T. 

Jamuury 

1 

+11.89 

0.8889 

Slf  58 

li>093 

349*48 

—0.1950 

0.000 

6 

12.77 

0.9038 

313  55 

1.3079 

345     5 

0.3.560 

0.014 

11 

13.63 

0.9189 

315  38 

1.3060 

340  20 

0.4705 

0.027     : 

16 

14.46 

0.9338 

317     7 

1.3037 

835  32 

0.5583 

0.041    : 

81 

15.26 

0.9484 

318  24 

1.3010 

830  41 

0.6283 

0.055     : 

1 

26 

4-16.02 

0.9623 

819  30 

1.2980 

325  47 

—0.6855 

0.068 

31 

16.76 

0.9758 

320  28 

1.2948 

320  49 

0.7330 

0.082     ! 

February  5 

17.45 

0.9883 

321  18 

1.2916 

315  46 

0.7726 

0.096     1 

JO 

18.11 

0.9999 

822     1 

1.2882 

310  40 

0.8057 

0.110 

15 

18.73 

1.0107 

322  41 

1.2850 

305  30 

0.8383 

0.123 

90 

-M9.32 

1.0206 

823  18 

1.2820 

300  15 

-0.8559 

0.137 

25 

19.87 

1.0297 

823  53 

1.2793 

294  58 

0.8743 

0.151 

MMCh 

I 

20.41 

1.0380 

824  28 

1.2770 

289  37 

0.8885 

0.164 

6 

20.92 

1.0456 

325     3 

1.2752 

284  14 

0.8991 

0.178 

11 

21.41 

1.0525 

325  40 

1.2739 

278  50 

0.9062 

0.192 

16 

+21.89 

1.0589 

326  18 

1.2732 

273  25 

—0.9099 

0.205 

91 

22.37 

1.0648 

327     0 

1.2732 

268    0 

0.9104 

0.219 

96 

22.85 

1.0704 

327  44 

1.2737 

262  37 

0.9075 

0.233 

81 

23.34 

1.0758 

328  32 

1.2748 

257  16 

0.9014 

0.246 

Apra 

5 

23.83 

1.0811 

329  23 

1.2764 

251  58 

0.8920 

0.260 

10 

-4-24.35 

1.0865 

330  17 

1.2785 

246  44 

—0.8792 

0.274 

15 

24.89 

1.0920 

331  15 

1.2811 

241  34 

0.8627 

0.287 

20 

25.46 

1.0978 

332  14 

1.2838 

236  28 

0.8422 

0^1 

25 

26.05 

1.1038 

883  15 

1.2869 

931  27 

0.8176 

0.315 

30 

26.68 

1.1109 

334  17 

1.2900 

226  31 

0.7882 

0^29 

May 

*  5 

+27.34 

1.1170 

835  20 

1.9933 

221  40 

—0.7534 

0.342 

10 

28.03 

1.1244 

336  21 

1.2963 

216  54 

0.7123 

0.356 

15 

28.75 

1.1322 

337  22 

1.2993 

212  13 

0.6636 

0.370 

20 

29.50 

1.1404 

338  20 

1.3020 

207  36 

0.6053 

0.883 

25 

30.28 

1.1489 

339  15 

1.3044 

203     2 

0.5345 

0.397 

80 

+31.08 

1.1579 

340     7 

1.3065 

198  32 

—0.4463 

0.411 

June 

4 

31.90 

1.1672 

340  54 

1.3082 

194     5 

0.3319 

0.424     ' 

9 

32.73 

1.1765 

341  38 

1.3094 

189  40 

0.1720 

0.438 

14 

33.58 

1.1859 

342  17 

1.3102 

185  16 

9.9110 

0452     , 

19 

34.43 

1.1955 

342  51 

1.3106 

180  54 

—9.1397 

0.465     1 

1 

24 

+35.28 

1.2050 

343  20 

1.3104 

176  31 

+9.7318 

0.479 

29 

36.13 

1.2144 

343  46 

1.3098 

172     8 

0.0836 

0.493 

July 

4 

36.97 

1.2835 

844     7 

1.3088 

167  44 

0.2734 

0.507 

9 

37.80 

1.2325 

344  24 

1.3072 

163  19 

0.4028 

0.590 

14 

38.61 

1.2412 

344  38 

1.3053 

158  51 

0.5001 

0.534 

19 

+39.39 

1.2495 

344  49 

1.3030 

154  21 

+0.5770 

0^8 

24 

40.14 

1.2575 

344  58 

1.3004 

149  47 

0.6398 

0.561 

29 

40.87 

1.2650 

345     4 

1.2976 

145     9 

0.6920 

0.575 

AugOBt 

3 

41.57 

1.2723 

345     9 

1.2946 

140  28 

0.7359 

0.589 

6 

42i23 

1.2791 

345  14 

1.2915 

135  42 

0.7731 

0.602 

13 

+42.87 

1.2854 

345  16 

1.2884 

130  61 

+0.8046 

0.616 

18 

43.47 

1.2913 

345  19 

1.2853 

125  55 

0.8311 

0.630 

23 

44.04 

1.2969 

345  22 

1.2824 

120  55 

0.8533 

0.643 

28 

44.58 

1.3021 

345  26 

1.2798 

115  51 

0.8715 

0.657 

Septaniber2 

45.10 

1.3070 

345  31 

1.2775 

110  42 

0.8859 

0.671 

7 

+45.60 

1.3115 

345  38 

1.2756 

105  29 

+0.8970 

a684 

12 

46.08 

1.3158 

345  47 

1.2742 

100  13 

0.9048 

0.6W 

17 

46.56 

1.3199 

345  57 

1.2731 

94  55 

0.9092 

0.719 

22 

47.03 

1.3239 

346  10 

1.2731 

89  35 

0.9106 

0.796 

27 

47.49 

1.3277 

346  26 

1.2735 

84  14 

0.9087 

0.739 

October 

2 

+47.97 

1.3315 

346  43 

1.2744 

78  53 

+0.9036 

0.753 

7 

48.46 

1.3353 

347     3 

1.2759 

73  34 

0.8958 

0.767 

12 

+48.96 

1.3391 

847  25 

1.2779 

68  IS 

+0.8833 

0.780 

r 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


CONSTANTS  FOB  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 


1860. 


October  17 
22 
27 

November  1 
6 

11 
16 
21 

Diecember  1 

6 
11 
16 
21 


81 


/• 


+49.49 
50.04 
90.68 
51.25 
51.90 

+52.59 
58.81 

54.08 
54.87 
55.69 

+56.58 
57.39 
58.27 
59.15 
60.03 

+60.90 


lAnsff. 


1.8481 
1.3473 
1.3516 
1.3560 
1.86U 

1.8662 
1^716 
1.3772 
1.3831 
1.8891 

1^952 
1.40U 
1.4078 
M141 
1.4204 

1.4265 


G. 


o  I 

847  49 
348  14 

848  41 

849  8 

849  36 

350  8 

850  80 

850  66 

851  20 

851  48 

852  8 
852  20 

352  35 
852  48 
852  58 

353  5 


Log.  h. 


1.2808 
1.2831 
1.2862 
1.2894 
1.2927 

1.2959 
1.2991 
1.3018 
1.3045 
1.3066 

1.3084 
1.3096 
1.3104 
1.3106 
1.3102 

1.8094 


62  59 
57  46 
52  36 
47  81 
42  28 

37  30 
32  35 
27  44 
22  56 
18  10 

13  27 

8  45 

4     4 

359  24 

354  43 

350     1 


Log.  t. 


+0.8676 
0.8479 
0.8288 
0.7946 
0.7596 

+0.7178 
0.6677 
0.6071 
0.5325 
0.4880 

+03123 

0.1292 

+9.7986 

—8.9732 

9.9118 

—0.1853 


T. 


0.794 

0.808 
0.621 
0.835 
0.849 

0.862 
0.876 
0.890 
0.903 
0.917 

0.931 
0.945 
0.958 
0.972 
0.986 

0.999 


BESSEL'S  FOBMULS  OF  BEDUCTION  FOB  THE  FIXED  STABS, 
WITH  DB.    PETERS'S  COEFFICIENTS,  AND   THE   NOTATION    OF   THE   CATALOGUE    OF   STARS 

OF  THE   BRITISH  ASSOCIATION. 

A  B  —  20".4451  COS  CO  COS  Q 

B  =  —  a0'^4451  sin  Q. 

C  »  T  —  0.34238  sin  H  +"0.00410  sin  2  A  —  0.02519  sin  20. 

+  0.00294  sin  (Q  +  820  84')  —  0.00405  sin  2  C  +  0.00135  sin  (C  —  /"')• 

D  =  —  9".2236  cos  A  +  0"X)896  cos  2  A  —  0«Ji507  cos  2  Q  —  0".0092  cos  (O  +  280o  220- 
—  0".0885  cos  2  ^. 

E  =  —  0".0481  sin  ft  +  0".0014  sin  2  A  —  0".0084  sin  2  ©• 

a  SB  COB  a  sec  d. 

6  B  sin  o  see  A 

c  «  46"j0780  +  20".056O  sin  a  tan  a. 

d=»  ooBataa  9, 

a'  a  tan  0  COS  4  —  sin  a  sin  ^. 
d'  =  COS  a  sin  ^. 
ef  «  20".0560  cos  a. 
if  =a  —  sin  o. 

/<  =  the  annnal  proper  motion  in  right  ascension. 
ft'  ss  Ae  annnal  proper  motion  in  declination. 

T  s=  the  time  from  the  beginning  of  the  year  in  fractional  parts  of  the  jear. 
0  s  the  snn's  longitnde. 
C  ~  Ae  moon's  lonntnde. 
A  '^^  the  longitnde  m  the  moon's  ascending  node. 
w  B  the  obliqnitjr  of  the  ecliptic. 

a  s  the  star's  mean  right  ascension  for  ihe  be^ning  of  the  year. 
^  ss  the  star's  mean  declination  for  the  beginning  of  the  year, 
a'  s=  the  star's  apparent  right  ascension  at  the  time  r. 
a*  s  Ae  star's  apparent  declination  at  the  time  t. 

a'  — a»=Aci  +  B&  +  Ce  +  D</  +  E  +  T^. 
a»  — a  «  Ao'+Bft'  +  Cc'  +  Dd'  +  T/t'. 

The  following  formnlss  may  also  be  nsed  by  putting 


^cosG  a 
^sin  Q  = 


>  46".0780  C. 
:  20''.0560  C. 
D. 


t  s=  A  tan  « 
A  coi  H  «  B. 
A  sin  H  »  A. 


a*  —  a  =»/+  Tj»  +  ^  sin  (O  +  a)  tan  a  +  A  sin  (H  +  a)  sec  S. 
y  — a  =  tcosa  +  T/t'  +  ^oos  (G+o)  +Aoos(H+a)  sin  a. 
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FIXED    STARS,    1860. 


MEAN  PLACES   OF  100  PRINCIPAL  FIXED 

STABS.  FOB 

JANUARY  I, 

leca 

Btar'sNama. 

Magnitude. 

HlghtAiMiMiaB 

AibVuiatiao. 

Aa.Vui.tion. 

a  AnDROMEDJE 

2 

h.     m.     a. 

0     1    9.41 

+  8.085 

-f-28  li    2.8 

+19.91 

y  Pegasi  (Algenib)     • 

3.2 

0    6     1.77 

8.081 

+14  24  17.9 

20.031 

/3  Hydri  . 

3 

0  18  20.06 

8.287 

—78    2  36.9 

20424 

a  CaSSIOPEJE 

var. 

0  32  35.08 

8.360 

+55  46    8.3 

19.83 

iSCeti      . 

2 

0  36  33.55 

8.016 

—18  45  20.9 

19.82 

a  Urs.  Min.  (Polaris) 

2 

1     8    2.49 

+18.807 

+88  83  47.4 

+19.18 

^•Ceti      . 

3 

1  17     1.60 

8.000 

—  8  54  24.9 

18.74 

a  Eridani  (Achemar) 

1 

1  32  29.67 

2.238 

—57  56  65.7 

18.45  1 

a  Aeietis 

2 

1  59  17.27 

8.365 

+22  47  54.7 

17.25 

yCeti 

3.4 

2  36    2.93 

8.102 

+  2  38  36.7 

15.39  . 

1 

aCsTi    . 

2.3 

2  54  57.80 

-H  8.127 

+  3  32  16.0 

+14.36  ! 

a  PeRSEI      . 

2 

3  14  20.73 

4.244 

+49  21  33.3 

13.24 

lyTauri  . 

3 

3  89  10.06 

8.553 

+23  40    8.9 

11.53 

y  Eridani    . 

3 

3  51  29.89 

2.796 

—13  54  34.4 

10.57  1 

a  Tauri  (Aldebaran) 

1 

4  27  53.45 

3.435 

+16  13  27.9 

7.66! 

a  Aurigje:  {Capella) 

1 

5    6  21.17 

+  4.428 

+45  51     3.3 

+  4.20' 

fi  ORioms\Rigel) 

1 

5    7  48.63 

2.880 

—  8  22    0.3 

4.49 

/3  Tauri  . 

2 

5  17  26.63 

3.788 

+28  29    5.4 

3.48 

d  Orionis  . 

2 

5  24  51.35 

8.066 

—  0  24  22.4 

3.04  ' 

a  Leporis 

3 

5  26  33.41 

2.648 

—17  55  31.2 

2.93. 

€  Orionis  . 

2 

5  29    6.63 

-1-  3.044 

—  1  17  40.8 

+  2.70 

a  ColumbsB 

2 

5  34  34.93 

2.177 

—34    9    2.8 

2.22 

a  Orionis  . 

var. 

5  47  35.57 

8.246 

+  7  22  38.0 

+  1.06 

fi  Geminorum  . 

3 

6  14  29.45 

3.636 

+22  34  53.0 

—  1.40 

a  Argus  ( Canopus) 

1 

6  20  50.78 

1.330 

—52  37  13.7 

1.81 

51  (Hev.)  Cephei 

6 

6  33  38.52 

+30.471 

+87  14  53.6 

—  8.01 

a  Canis  Maj.  (Sirius) 

1 

6  38  58.86 

2.647 

—16  31  35.9 

4.62 

ff  Canis  Majoris 

2.1 

6  53    7.46 

2.360 

—28  47    3.7 

4.61  ' 

d  Geminorum 

3.4 

7  11  45.61 

8.597 

+22  14  11.1 

6.18 

a^  Geminor.  {Castor) 

2.1 

7  25  39.45 

8.840 

-+-32  11  28.4 

7.44 

a  Can.  Min.  (Procyon) 
P  Geminor.  (Pollux) 

1 

7  31  58.28 

+  3.146 

+  5  34  51.6 

—  8.89 

1.2 

7  36  44.65 

3.682 

+28  21  38.3 

8.31 

15  Argus 

3 

8     1  34.95 

2.558 

—23  54  10.9 

10.07 

f  HydrsB 

3.4 

8  39  21.63 

8.189 

+  6  55  48.1 

12.87 

i  Urs8B  Majoris    . 

3 

8  49  36.20 

4.142 

+48  35  17.8 

13.79 

I  Argus  . 

2 

9  13  20.53 

+  1.602 

—58  41  17.8 

—14.89 

a  HyDR£     . 

2 

9  20  42.40 

2.948 

—  8    3  14.1 

15.39 

6  Ursse  Majoris 

3 

9  23  28.24 

4.058 

+52  18  45.7 

16.12 

ff  Leonis     . 

3 

9  37  53.93 

3.424 

+24  25     1.0 

16.35 

oLeonis  (Regulus) 

1.2 

10    0  54.74 

8.203 

+12  38  59.3 

17.42 

ri  Argus      . 

2 

10  39  38.27 

+  2.305 

—58  56  55.2 

—18.78 

a  Vjlsjr  Majoris 

2 

10  55    3.44 

8.775 

+62  30  20.7 

19.34 

d  Leonis    . 

2.3 

11     6  39.51 

8.208 

+21  17  24.5 

19.65 

d  HydrsB  et  Crateris 

3.4 

11  12  20.58 

■+■  2.997 

—14    1  17.5 

—19.45 

riXlSD   STARS,    1860. 
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MRAK  PLACES  OF  100  PRmCIFAL  FIXED 

STABS,  FOB 

JANUART  I, 

18M. 

MVattaoM. 

lfa(nita«k 

SlfhtAiMuloB. 

AB.TaiMioii. 

AB.TajrUioD. 
—26.10 

1    P  Lxoifis     . 

2 

h.     ra.     1. 

11  41  54.94 

-+-  8'!065 

4-15  21  16.3 

y  Urs£  Majokis 

2.8 

11  46  26.97 

8.194 

+54  28  22.9 

20.04  1 

p  Chamteleontis  . 

5 

12  10  12.63 

8.321 

—78  32    5.6 

20.05 

1  a'  Crucis . 

1 

12  18  50.09 

8.258 

—62  19  19.9 

19.94 

^CoTvi 

2.3 

12  27    2.22 

8.132 

—22  37  19.6 

19.99 

IS  Canom  Yenaticoruin 

3 

12  49  28.34 

+  2.822 

+39    4  30.8 

—19.56 

j    a  ViHGiNis  (^nea)      . 

1 

13  17  49.26 

8.150 

—10  25  46.8 

18.95 

tf  Uis£  Majoris     . 

2 

13  42     1.18 

2.371 

+50    0  47.2 

18.14 

7)  Bootis      . 

3 

13  48     1.13 

2.862 

+19    6    3.7 

18.23 

P  Centauri 

1 

13  53  58.68 

4.158 

—59  41  42.9 

17.72 

1 

a  BooTis  (Arelurua)   . 

1 

14    9  16.67 

-H  2.783 

+19  54  46.6 

—18.91  1 

o*  Centauri 

1 

14  30    7.99 

4.027 

—60  15    8.8 

15.08 

r  Bootis    . 

2.3 

14  38  52.33 

2.622 

+27  39  58.5 

15.44  1 

'    a*  LibBjE 

3 

14  43    8.31 

+  8.305 

—15  27  27.5 

15.24' 

1    fi  USS£  MiNORIS 

2 

14  51     9.19 

—  0.260 

+74  48  38.6 

14.78 ; 

1  p  Libne  . 

2 

15    9  28.61 

■+■  8.220 

—  8  61  49.1 

—18.59 

a  Corona  Borealis  . 

2 

15  28  45.65 

2.538 

+27  11  17.2 

12.36  1 

a  SeRPBNTIS     . 

2.8 

15  87  22.40 

■+■  2.949 

+  6  52    6.7 

11.63 

{  Urse  Minoris  . 

4.5 

15  49    8.42 

—  2.309 

+78  13  23.8 

10.83  ' 

/S'  Scorpii 

2 

15  57  18.06 

■+■  8.479 

—19  26    8.1 

10.27  1 

.    t  Ophivchi 

3 

16    7    0.65 

-h  8.138 

—  8  19  50.7 

—  9.62 

a  Scorpii  {Araeares) 

1.2 

16  20  49.69 

8.666 

—26    7    4.3 

8.43' 

i;Dmconis. 

8.2 

16  22    6.55 

0.821 

+61  49  55.1 

8.23  : 

a  TriansuH  Australis 
«  Ursse  Minoris   . 

2 

16  33  52.79 

+  6.272 

—68  45  50.3 

7.49 

4.5 

17    0  27.03 

—  6.426 

+82  15  41.0 

5.14  1 

.    a  Hercolis     . 

var. 

17    8  15.87 

-+-  2.732 

+14  33    9.6 

—  4.44  ' 

p  Draconis 

3.2 

17  27  16.24 

1.353 

H-62  24  23.2 

2.85  ! 

a  OpHincHI 

2 

17  28  26.19 

2.781 

+12  39  53.8 

2.95  i 

<r  Octantis  . 

6 

17  48    8.00 

109.554 

—89  16  40.3 

095 

7  Draconis     . 

2.3 

17  58  21.37 

1.394 

+51  30  24.0 

—  0.61 : 

'  f}  Sagittarii . 

4 

18    5  28.86 

-1-  3.587 

—21     6  29.8 

+  0.48| 

1    d  Urs£  Minoris     . 

4.5 

18  17  80.37 

—19.349 

+86  36    6.9 

1.65  , 

1    a  LthjE  ( Vega)  . 

1 

18  32  11.91 

-4-  2.031 

+38  39  19.2 

3.10  1 

p  Ltr£  . 

var.  , 

18  44  54.62 

2.215 

+33  12    8.3 

3.88 

CAvJihx  . 

3  , 

18  58  58.42 

2.755 

+18  39  30.3 

5.04 

i  AquiLic 

3.4 

19  18  26.29 

+  3.027 

+  2  50  19.5 

+  6.83 

y  AtlUlLM   . 

3 

19  39  86.18 

2.852 

+10  16  29.1 

8.46 

a  Aquila  {AUair)  . 

1.2 

19  43  57.11 

2.928 

+  8  80    4.5 

9.18 

p  Aquilje  . 

4 

19  48  26.12 

+  2.947 

+  6    8  34.6 

8.67 

X  Ursse  Minoris 

5 

20    3  53.82 

—56.807 

+88  53  24.5 

10.30 

o*  Capricorni 

3.4 

20  10  17.01 

+  8.833 

—12  68  34.4 

+10.81 

a  Pavonis 

2 

20  14  33.20 

4.802 

—57  10  44.7 

11.07 

a  Ctgni     . 

2.1 

20  36  39.57 

2.043 

+44  46  53.7 

12.67 

61'  Cygni 

5.6 

21     0  87.23 

+  2.676 

+38    3  46.7 

+17.46  1 
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FIXED    STARS,    1800. 


MEAN  PLACES   OF  100  PRINCIPAL  FIXED  STARS,  FOR 
JANUARY  1,   1860. 


8Ur'sNaii» 

Hagnitud*. 

Right  AMendon. 

Aa.  Vitiation. 

An.  TuMiaa. 

fCygni      . 

3 

h.     m.     «. 

21     6  58.68 

+  2'!550 

-+-29  39  16,1 

-J-14.54 

a  CephEI 

3.2 

21  15  14.08 

1.439 

-1-61  59  85.4 

15.10 

/S  Aquahii  . 

3 

21  24  11.11 

8.163 

—  6  11     5.8 

15.62 

/3  Cephei 

3 

21  26  50.38 

0.803 

+69  56  47.2 

15.69 

e  Pegasi     . 

2.8 

21  87  18.58 

2.951 

-t-  9  14    5.7 

16.81 

a  Aquarii 

3 

21  58  35.48 

+  8.083 

—  0  59  55.3 

-1-17.31 

a  Gruis 

2 

21  59  23.50 

8.820 

—47  38  11.7 

17.15 

{  Pegasi . 

3.4 

22  34  28.66 

2.990 

-HlO    6    6.4 

18.69 

a  Pis.Ans.(FomaZA<ittt) 

1.2 

22  49  54.38 

3.330 

—30  21  50.4 

18.94 

a  Pegasi  {Markab) . 

2 

22  57  47.34 

2.983 

-•-14  27  10.3 

19.31 

1  Piscium   . 

4.5 

23  32  45.04 

-H  3.084 

+  4  52    4.4 

-1-19.47 

y  Cephei 

3.4 

23  33  37.95 

-H  2.394 

-1-76  51     4.1 

-4-20.07 

FIXED    STARS,    1860. 
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APPARENT  PLACES  OF 

a  VBSM  MINORIS,  {Polaris,)  FOR  THE 

UPPER  TRANSIT  . 

^T  WASHINGTON. 

MODtil. 

JANUABY. 

FBBBUART. 

MARCH. 

AFBIL. 

SMalMl 
Month.  - 

R.A. 

See.  Mirt*. 

B.A. 

DM-iToO. 

11.A. 

Bte-KartA. 

B.A. 

Ste.  North. 

h.       m. 

1     7 

88  34 

h.      m. 

1     7 

88  34 

h.       m. 

1     7 

88  34 

h.     m. 

I    7 

88  33 

1 
1 

1 

69.06 

l4.19 

SS.71 

14.12 

14.67 

S.90 

6*28 

66.07 

1 
1 

2 

58.28 

14.25 

33.04 

14.02 

14.21 

8.69 

6.14 

59.75 

2 

3 

57.56 

14.31 

32.33 

13.96 

13.71 

8.48 

6.03 

59.43 

3 

4 

56.84 

14.39 

31.57 

13.88 

13.15 

8.27 

5.97 

59.08 

4 

5 

56.12 

14.48 

30.73 

13.80 

12.58 

8.02 

6.00 

58.73 

5 

6 

55.39 

14.59 

29.86 

13.69 

12.01 

7.75 

6.10 

58.38 

6 

7 

54.60 

14.69 

28.98 

13.56 

11.47 

7.44 

6.29 

58.05 

7 

8 

53.74 

14.78 

28.12 

13.39 

11.02 

7.14 

6.50 

57.73 

8 

9 

52.82 

14.86 

27.31 

13.21 

10.64 

6.81 

6.72 

57.43 

9 

10 

51.85 

14.92 

26.58 

13.02 

10.35 

6.49 

6.92 

57.15 

10  1 

11 

50.89 

14.96 

25.92 

12.83 

10.13 

6.21 

7.09 

56.89 

11 

12 

49.96 

14.96 

25.30 

12.65 

9.90 

5.92 

7.23 

56.63 

12 

13 

49.07 

14.94 

25.71 

12.48 

9.66 

5.66 

7.34 

56.37 

13  1 

14 

48.24 

14.92 

24.13 

12.32 

9.40 

5.40 

7.44 

56.09 

14 

15 

47.48 

14.90 

23.55 

12.17 

9.10 

5.14 

7.53 

55.80 

15 

16 

46.73 

14.90 

22.92 

12.01 

8.77 

4.89 

7.63 

55.48 

16 

17 

45.99 

14.90 

22.25 

11.85 

8.45 

4.61 

7.79 

55.17 

17 

18 

45.27 

14.91 

21.56 

11.69 

8.09 

4.33 

7.98 

54.83 

18  ■ 

19 

44.49 

14.92 

20.83 

11.51 

7.77 

4.04 

8.24 

54.51 

19 

20 

43.68 

34.94 

20.08 

11.31 

7.43 

3.72 

8.56 

54.18 

20 

1     21 

42.83 

14.94 

19.39 

11.10 

7.16 

3.40 

8.93 

53.86 

21 

22 

41.95 

14.94 

18.67 

10.87 

6.94 

3.07 

9.35 

53.57 

22 

23 

41.04 

14.92 

18.01 

10.62 

6.76 

2.73 

9.78 

53.29 

23 

24 

40.11 

14.88 

17.41 

10.38 

6.66 

2.41 

10.22 

53.04 

24 

25 

39.18 

14.81 

16.87 

10.12 

6.60 

2.07 

10.64 

52.78 

25 

26 

38.29 

14.73 

16.38 

9.86 

6.60 

1.76 

11.04 

52.54 

26 

27 

37.42 

14.63 

15.94 

9.60 

6.60 

1.46 

11.38 

52.31 

27 

28 

36.61 

14.53 

15.51 

9.36 

6.59 

1.18 

11.69 

52.07 

28 

29 

35.83 

14.42 

15.10 

9.12 

6.56 

0.91 

11.96 

51.81 

29 

30 

35.10 

14.31 

14.67 

8.90 

6.51 

0.65 

12.28 

51.53 

30 

31 

34.39 

14.21 

6.39 

0.37 

12.61 

51.25 

31 

32 

33.71 

14.12 

•   • 

•    • 

6.28 

0.07 

13.02 

50.93 

32 
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FIXED   STARS,    1860. 


APPAKENT  PLACES  OF 

a  VBSM  MINORIS,  {Polaris,)  FOR  THE 

UPPER  TRANSIT 

AT  WASHINGTON. 

sidereal 

MAY 

JUNE. 

JULY. 

AUGUST. 

Month. 

R.A. 

DK.Korlh. 

B.A. 

Sae.  Mrt*. 

R.A. 

D«e.Ndrtk. 

B.A. 

Dee.  MX*. 

Mnrth 

h.        m. 

1     7 

88  33 

h.       m. 

1     7 

88  33 

h.       m. 

1     7 

88    33 

b.      n. 
1       8 

88  33 

1 

12.61 

5l'.25 

32.28 

44.98 

58.25 

45.67 

2S.19 

4^.63 

1 

2 

13.02 

50.93 

33.19 

44.86 

59.19 

43.76 

25.90 

47.75 

2 

3 

13.53 

50.65 

34.10 

44.76 

60.07 

43.84 

26.68 

47.96 

3  ' 

4 

14.11 

50.35 

34.98 

44.66 

60.91 

43.93 

27.29 

48.16 

4 

5 

14.70 

50.09 

35.80 

44.61 

61.72 

44.00 

28.01 

48.34 

5 

6 

15.33 

49.85 

36.57 

44.54 

62.51 

44.07 

28.78 

4a62 

6 

7 

15.95 

49.63 

37.33 

44.48 

63.30 

44.12 

29.56 

48.71 

7 

8 

16.54 

49.45 

38.05 

44.40 

64.12 

44.18 

30.39 

48.91 

8 

9 

17.08 

49.25 

38.78 

44.32 

65.95 

44.22 

31.25 

49.13 

9 

10 

17.60 

49.05 

39.52 

44.22 

65.82 

44.28 

32.12 

49.35 

10 

1      11 

18.08 

48.86 

40.26 

44.12 

66.75 

44.33 

32.99 

49.61 

11  ! 

!     12 

18.58 

48.&4 

41.07 

44.00 

67.70 

44.39 

3a84 

49.89 

12 

1     13 

19.06 

48.41 

41.92 

43.90 

68.69 

44.49 

34.65 

50.18 

13 

14 

19.57 

48.19 

42.81 

43.83 

69.71 

44.69 

35.36 

50.47 

14  ; 

15 

20.13 

47.95 

43.76 

43.74 

70.70 

44.74 

36.02 

50.77 

16  1 

16 

20.74 

47.71 

44.75 

43.68 

71.67 

44.88 

36.61 

51.05 

16  1 

:      17 

21.38 

47.47 

45.72 

43.65 

72.57 

45.06 

37.15 

61.31 

17  1 

'     18 

22.10 

47.25 

46.69 

43.64 

73.41 

46.21 

37.74 

61.55 

18 

19 

22.86 

47.04 

47.62 

43.65 

74.18 

45.37 

38.37 

61.79 

19  , 

20 

23.66 

46.85 

48.49 

43.67 

74.92 

46.62 

39.06 

52.02 

20 

1     21 

24.44 

46.68 

49.29 

43.67 

75.65 

46.64 

39.81 

52.25 

21 

22 

25.21 

46.52 

50.07 

43.67 

76.41 

45.76 

40.60 

62.53 

22 

23 

25.95 

46.39 

50.82 

43.65 

77.24 

46.86 

41.41 

62.80 

23 

24 

26.64 

46.26 

51.60 

43.62 

78.11 

46.98 

42.15 

53.13 

24 

25 

27.25 

46.14 

62.41 

43.59 

79.05 

46.12 

42.85 

63.46 

25 

26 

27.86 

46.00 

53.27 

43.58 

80.01 

46.27 

43.49 

53.80 

26 

27 

28.47 

45.86 

54.20 

43.57 

81.00 

46.45 

44.09 

64.13 

27 

28 

29.11 

45.66 

55.20 

43.55 

81.95 

46.65 

44.67 

54.47 

28 

29 

29.80 

45.49 

66.21 

43.56 

82.83 

46.86 

46.17 

54.78 

29 

30 

30.56 

45.30 

67.25 

43.61 

83.67 

47.07 

46.66 

66.10 

90  ; 

31 

31.40 

45.13 

58.25 

43.67 

84.45 

47.31 

46.14 

66.40 

31 

32 

32.28 

44.98 

59.19 

43.76 

86.19 

47.53 

46.64 

55.71 

32 
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APPARENT  PLACES  OF 

a  XJRSM  MINORIS,  {Polaris,)  FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON. 

Moatk. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

BMuNl 
Month. 

B.A. 

VtclhrA. 

B.1. 

Vto-Henh. 

&A. 

Dm.  Mm*. 

ILA. 

Vte.Nenk. 

h.       m. 
1       8 

88  33 

h.       m. 

1     8 

88  34 

h.       m. 

1     8 

88  34 

h.      m. 
1      8 

88    34 

1 

46.64 

5^.71 

58.76 

6.27 

69.79 

lS.02 

48.39 

2^.94 

1 

2 

47.16 

65.98 

59.07 

6.61 

69.70 

18.42 

47.76 

28.27 

2 

3 

47.70 

66.28 

69.32 

6.98 

69.54 

18.83 

47.13 

28.56 

3 

4 

4a28 

56.57 

69.68 

7.35 

59.32 

19.22 

46.37 

28.83 

4 

5 

48.90 

56.87 

69.96 

7.77 

69.02 

19.64 

45.62 

29.09 

5 

6 

49.53 

57.19 

60.22 

8.18 

68.67 

20.02 

44.90 

29.29 

6 

7 

60.17 

57.53 

60.41 

8.61 

58.26 

20.38 

44.23 

29.48 

7 

8 

60.79 

57.89 

60.53 

9.02 

57.86 

20.71 

43.62 

29.69 

8 

9 

61.36 

5a26 

60.65 

9.44 

67.48 

21.02 

43.08 

29.88 

9 

10 

51,85 

68.66 

60.53 

9.85 

67.16 

21.32 

42.61 

30.10 

10 

11 

52.28 

69.06 

60.52 

10.24 

66.84 

21.63 

42.04 

30.32 

11 ! 

12 

52.65 

69.43 

60.48 

10.61 

66.64 

21.94 

41.46 

30.56 

12  i 

13 

52.93 

59.77 

60.50 

10.93 

66.45 

22.27 

40.84 

30.84 

13 

14 

53.21 

eaii 

60.56 

11.29 

56.24 

22.64 

40.14 

31.10 

14 

15 

53.53 

60.43 

60.71 

11.63 

56.97 

23.00 

39.34 

31.34 

15 

16 

53.90 

60.74 

60.88 

11.99 

65.63 

23.37 

38.62 

31.55 

16 

17 

54.38 

61.06 

61.03 

12.37 

66.20 

23.75 

37.76 

31.77 

17 

18 

54.87 

61.40 

61.16 

12.77 

54.73 

24.12 

36.90 

31.94 

18 

19 

55.40 

61.75 

61.24 

13.21 

64.19 

24.46 

36.09 

32.10 

19 

20 

56.88 

62.12 

61.24 

13.62 

53.64 

24.77 

36.29 

32.26 

20 

21 

56.34 

62.52 

61.16 

14.05 

53.10 

25.07 

34.60 

32.37 

21 

22 

56.72 

62.93 

61.02 

14.44 

62.56 

26.37 

33.77 

32.51 

22 

23 

57.05 

63.34 

60.85 

14.83 

52.01 

26.62 

33.06 

32.64 

23 

24 

57.31 

63.74 

60.67 

15.22 

51.53 

26.88 

32.42 

32.78 

sa 

25 

57.52 

6412 

60.47 

15.57 

51.10 

26.15 

31.75 

32.91 

25 

26 

57.71 

64.51 

60.29 

15.93 

60.68 

26.42 

31.10 

33.06 

26 

27 

57.89 

64.88 

60.14 

16.25 

50.27 

26.70 

30.40 

33.26 

27 

28 

58.07 

65.23 

60.04 

16.61 

49.89 

26.99 

29.68 

33.42 

28 

29 

68.26 

66.58 

59.95 

16.92 

49.47 

27.30 

28.84 

33.67 

29 

30 

58.49 

65.93 

59.89 

17.28 

48.97 

27.64 

27.92 

33.73 

30 

31 

58.76 

66.27 

59.84 

17.65 

48.39 

27.94 

27.00 

33.86 

31 

32 

59.07 

66.61 

69.79 

18.02 

47.76 

28.27 

26.04 

33.96 

32 
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APPARENT 

PLACES  OF  9 

URS^  ] 

MINORIS 

,  FOR  THE 

UPPER  TRANSIT 

AT  WASHINGTON. 

BMeml 
Uontb. 

JANUARY. 

FEBBUART. 

MARCH. 

APRTT,. 

BMmmI 

JKontli* 

B.A. 

Dm.  Worth. 

K.I. 

Dae.  MvM. 

K.A. 

Dm. /fot*. 

B.A. 

Dm.  Mrtk. 

h.       m. 

18  17 

86  35 

h.       m. 

18  17 

86  36 

h.       m. 

18  17 

86  3^ 

h.     m. 

18  17 

86  35 

1 

2.10 

5^.18 

4'!93 

4§.57 

12.71 

4§.59 

^.47 

4§.46 

1 

2 

2.11 

58.86 

5.10 

49.32 

13.00 

43.46 

23.85 

42.50 

2 

3 

2.12 

58.66 

6.27 

49.05 

13.30 

43.30 

24.23 

42.55 

3 

4 

2.11 

58.27 

5.44 

48.77 

13.62 

43.14 

24.61 

42.62 

4  i 

5 

2.09 

57.98 

5.63 

48.47 

13.97 

42.98 

24.99 

42.74 

6  ! 

6 

2.06 

57.66 

5.84 

48.17 

14.33 

42.84 

25.35 

42.87 

6 

7 

2.03 

57.32 

6.08 

47.88 

14.70 

42.73 

25.69 

43.02 

7 

8 

2.03 

56.96 

6.35 

47.61 

15.08 

42.66 

26.02 

43.16 

8 

9 

2.05 

56.58 

6.63 

47.36 

15.47 

42.61 

26.32 

43.29 

9 

10 

2.11 

56.21 

6.91 

47.14 

15.83 

42.57 

26.62 

4a41 

10 

11 

2.18 

55.85 

7.17 

46.94 

16.17 

42.55 

26.91 

43.52 

11 

12 

2.27 

65.50 

7.43 

46.75 

16.50 

42.51 

27.22 

43.63 

12 

13 

2.37 

55.18 

7.68 

46.56 

16.82 

42.47 

27.52 

43.73 

13 

14 

2.47 

64.88 

7.92 

46.37 

17.13 

42.42 

27.84 

43.84 

14   : 

15 

2.57 

54.61 

8.16 

46.16 

17.45 

42.36 

28.17 

43.94 

15 

16 

2.66 

54.33 

8.40 

46.95 

17.79 

42.30 

28.51 

44.06 

16 

17 

2.74 

54.04 

8.65 

45.72 

18.13 

42.22 

28.85 

44.21 

17 

18 

2.80 

53.74 

8.92 

45.49 

18.48 

42.16 

29.19 

44.37 

18 

19 

2.88 

53.43 

9.19 

45.26 

18.85 

42.11 

29.52 

44.56 

19 

20 

2.96 

53.11 

9.50 

45.03 

19.24 

42.08 

29.84 

44.76 

20 

21 

3.05 

52.78 

9.81 

44.82 

19.63 

42.06 

30.15 

44.97 

21 

22 

3.15 

52:44 

10.13 

44.63 

20.02 

42.06 

30.44 

45.19 

22 

23 

3.28 

52.10 

10.48 

44.46 

20.40 

42.08 

30.71 

45.40 

23 

24 

3.44 

51.77 

10.82 

44.31 

20.78 

42.13 

30.96 

46.61 

24 

25 

3.61 

51.45 

11.15 

44.17 

21.14 

42.19 

31.20 

45.82 

25 

26 

3.80 

51.13 

11.49 

44.05 

21.49 

42.25 

31.45 

46.00 

26 

27 

3.99 

50.83 

11.81 

43.94 

21.83 

42.31 

31.69 

46.17 

27 

28 

4:19 

50.55 

12.12 

43.83 

22.16 

42.37 

31.96 

46.34 

28 

29 

4.39 

50.29 

12.41 

43.71 

22.48 

42.40 

32.24 

46.53 

29 

30 

4.58 

50.05 

12.71 

43.59 

22.80 

42.43 

32.52 

46.71 

30 

31 

4.76 

49.81 

.   . 

23.13 

42.44 

32.81 

46.91 

31 

32 

4.93 

49.57 

•   • 

•   • 

23.47 

42.46 

33.10 

47.16 

32 
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APPABENT 

PLACES 

OF  8 

imSM  MINORIS 

,.FOB 

THE 

UPPER  TRANSIT  AT  WASHINGTON. 

Sidanid 

MAT. 

JUNE. 

JULT. 

AUGUST. 

BMhmI 

MODtk 

K.A. 

l»e.lttrlh. 

ILA. 

Vte.  Hcrlk. 

B.A. 

DM.Abr<A. 

B.A. 

Dm.  Mrd. 

WmtiL, 

h.       m. 

18  17 

86  35 

18  11 

86  35 

h.       m. 

18  17 

86  36 

h.      m. 

18  17 

86  36 

1 

32.81 

46.91 

^.12 

65.70 

37.52 

S.59 

31.14 

l4.64 

1 

2 

33.10 

47.16 

38.18 

56.06 

37.37 

6.91 

30.86 

14.86 

2 

3 

33.38 

47.41 

38.22 

66.39 

37.22 

6.20 

30.68 

15.08 

3 

4 

33.63 

47.70 

38.26 

66.72 

37.07 

6.49 

30.31 

15,31 

4 

5 

33.86 

47.98 

38.29 

57.03 

36.92 

6.78 

30.06 

15.64 

5 

6 

34.07 

48,27 

38.31 

67.33 

36.79 

7.06 

29.77 

16.78 

6 

7 

34.27 

4a53 

38.34 

57.62 

36.66 

7.35 

29.49 

16.04 

7 

8 

34.45 

4a78 

38.37 

67.91 

36.54 

7.63 

29.19 

16.30 

8 

9 

34.63 

49.02 

3a41 

58.21 

36.41 

7.94 

28.88 

16.57 

9 

10 

34.82 

49.25 

38.45 

58.51 

36.28 

8.26 

28.56 

16.84 

10 

11 

35.02 

49.47 

38.49 

68.83 

36.13 

a60 

28.20 

17.09 

11 

12 

35.23 

49.70 

38.53 

59.16 

35.97 

8.93 

27.83 

17.33 

12 

13 

35.43 

49.94 

38.56 

59.52 

35.77 

9.30 

27.46 

17.53 

13 

14 

35.65 

60.20 

38.58 

59.88 

35.58 

9.63 

27.09 

17.72 

14 

15 

35.86 

50.47 

38.58 

60.26 

35.35 

9.95 

26.73 

17.89 

16 

16 

36.07 

50.76 

38.66 

60.63 

35.11 

10.26 

26.38 

18.04 

16 

17 

36.26 

61.06 

38.52 

60.98 

34.87 

10.54 

26.05 

18.19 

17 

18 

36.45 

51.39 

38.45 

61.33 

34.63 

10.81 

25.73 

18.37 

18 

19 

36.61 

51.72 

38.38 

61.66 

34.41 

11.06 

25.42 

18.57 

19 

20 

36.74 

62.04 

38.31 

61.97 

34.20 

11.30 

25.09 

18.78 

20 

21 

36.87 

62.37 

38.24 

62.26 

34.00 

11.56 

24.75 

19.00 

21 

22 

36.97 

52.68 

38.17 

62.54 

33.81 

11.&4 

24.37 

19.23 

22 

23 

37.08 

62.97 

38.13 

62.83 

33.61 

12.13 

23.99 

19.44 

23 

24 

37.18 

63.24 

38.10 

63.13 

33.39 

12.44 

23.60 

19.63 

24 

25 

37.28 

53.50 

38.07 

63.45 

33.17 

12.77 

23.18 

19.81 

26 

26 

37.41 

53.77 

38.03 

63.80 

32.91 

13.08 

22.77 

19.96 

26 

27 

37.54 

54.04 

37.97 

64.15 

32.63 

13.39 

22.38 

20.09 

27 

28 

37.68 

54.33 

37.90 

64.52 

32.34 

ia68 

21.97 

20.21 

28 

29 

37.82 

54.64 

37.79 

64.89 

32.03 

13.94 

21.58 

20.32 

29 

30 

37.94 

64.99 

37.66 

66J36 

31.73 

14.18 

21.21 

20.43 

30 

31 

38.03 

65.33 

37.52 

66.59 

31.43 

14.41 

20.84 

20.65 

31 

32 

38.12 

66.70 

37.37 

66.91 

31.14 

14.64 

20.47 

20.68 

32 
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APPARENT 

PLACES 

OF  8 

VBSM  MINORIS 

,  FOR  ' 

rHE 

UPPER  TRANSIT  . 

^T  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Sidereal 

BMmd 

•^r' 

X" 

MoDth. 

R.A. 

Dm.  North. 

B.A. 

Vac  Kartk. 

B.A. 

Dae  North. 

tUL. 

VacNorlh. 

Month. 

b.       m. 

18  17 

86  3^ 

h.       m. 

18  16 

86  36 

b.       B. 

18  16 

86  36 

h.     m. 

18  16 

86  36 

1 

20.47 

26.68 

67.91 

2^66 

55.13 

20.11 

45.67 

1&.31 

1 

2 

20.10 

20.81 

67.50 

22.68 

54.70 

19.95 

45.42 

12.99 

2 

3 

19.73 

20,96 

67.07 

22.70 

54.30 

19.78 

45.18 

12.66 

3 

4 

19.36 

21.11 

66.62 

22.72 

53.89 

19.58 

44.98 

12.33 

4 

5 

18.96 

21.27 

66.16 

22.71 

53.51 

19.37 

44.79 

12.00 

5 

6 

18.54 

21.43 

65.69 

22.70 

53.15 

19.14 

44.62 

11.69 

6  i 

7 

18.11 

21.57 

65.23 

22.65 

52.81 

ia92 

44.47 

11.39 

7 

8 

17.67 

21.69 

64.78 

22.58 

52.50 

ia69 

44.31 

11.13 

8 

9 

17.22 

21.79 

64.33 

22.49 

62.19 

18.49 

44.14 

10.86 

9 

10 

16.77 

21.88 

63.90 

22.39 

51.88 

18.29 

43.95 

10.59 

10 

11 

16.33 

21,93 

63.48 

22.30 

51.56 

18.10 

43.76 

10.31 

11 

12 

15.90 

21.98 

63.10 

22.22 

51.24 

17.96 

43.56 

10.03 

12  1 

13 

15.50 

22.02 

62.72 

22.16 

60.89 

17.79 

43.35 

9.72 

13 

14 

15.11 

22.06 

62.34 

22.12 

50.53 

17.60 

43.17 

9.39 

14  ! 

15 

14.73 

22.12 

61.95 

22.07 

50.17 

17.40 

43.01 

9.03 

15 

16 

14.35 

22.20 

61.52 

22.05 

49.82 

17.17 

42.84 

a69 

1 
16 

17 

13.94 

22.30 

61.09 

21.99 

49.49 

16.92 

42.73 

832 

17 

18 

13.53 

22.40 

60.64 

21.93 

49.15 

16.64 

42.62 

7.97 

18 

19 

13.08 

22.50 

60.19 

21.84 

48.86 

16.36 

42.53 

7.64 

19 

2Q 

12:64 

22.58 

59.75 

21.71 

48.56 

16.09 

42.44 

7.30 

20 

21 

12.17 

22.63 

59.32 

21.58 

48.30 

15.82' 

42.37 

6.99 

21 

22 

11.71 

22.67 

58.89 

21.43 

48.04 

15.56 

42.30 

6.70 

22 

23 

11.25 

22.68 

58.50 

21.27 

47.79 

15.32 

42.24 

6.40 

23 

24 

10.79 

22.67 

58.13 

21.12 

47.53 

15.07 

42.15 

6.11 

24 

25 

10.35 

22.66 

57.76 

20.97 

47.28 

14.84 

42.06 

6.81 

25 

26 

9.92 

22.64 

57.39 

20.83 

47.03 

14.61 

41.96 

6.51 

26 

27 

9.51 

22.63 

57.03 

20.70 

46.78 

14.39 

41.87 

6.19 

27 

28 

9.11 

22.61 

56.66 

20.58 

46.50 

14.16 

41.77 

4.84 

28 

29 

8.71 

22.61 

56.29 

20.46 

46.22 

13.86 

41.70 

448 

29 

30 

8.32 

22.63 

65.92 

20.36 

45.94 

13.56 

41.66 

4.10 

30 

31 

7.91 

22.66 

55.52 

20.24 

45.67 

ia3i 

41.62 

3.71 

31 

32 

7.50 

22.68 

55.13 

20.11 

45.42 

12.99 

41.63 

3.35 

32 
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APPARENT  PLACES 

OF   THE   PRINCIPAL   FIXKD    STARS,   FOR   THE   UPPER 
TRANSIT   AT   WASHINGTON. 

'      adaral 
DkTottba 
Mootb. 

a  AXDnOUKDJS. 

y  Peoasi. 

/J  Hydrae. 

UghtAHeufam. 

Dee.  North. 

Bight  Aaoenaion. 

Dk.  North, 

Dw.  South. 

h.           m. 

0       1 

28    1^ 

h.            m. 

0       6 

o           » 

14  24 

h.            xn. 

0      18 

78      ^ 

Jan.      1 
11 
21 
31 

Feb.    10 

a.          a. 

9.73  0.14 
9.59  0.11 
9.48  0.10 
9.38  0.08 
9.30  0.06 

1^.1  0.9 
15.2  1.2 

14.0  1.4 
12.6  1.5 

11.1  1.6 

a.         a. 

2.27  0.12 
2.15  0.10 
2.05  0.09 
1.96  0.07 
1.89  0.06 

2^.7  0.8 
.    25.9  0.9 
25.0  1.0 
24.0  1.0 
23.0  1.0 

8.         a. 

21.91  0.95 

20.96  0.86 
20.11  0.76 
19.35  0.66 

18.69  0.63 

5l'.4  l".2 
50.2  1.7 

48.5  2.3 
46.2  2.8 
43.4  3.1 

20 
March  1 
11 
21 
31 

9.24  0.04 
9.20  0.00 
9.20  0.06 

9.25  0.09 
9.34  0.16 

9.5  1.6 
7.9  1.5 
6.4  1.4 
5.0  1.0 
4.0  0.7 

1.84  0.03 

1.81  0.01 

1.82  0.05 
1.87  OJ08 
1.95  0.12 

22.0  0.9 

21.1  0.7 

20.4  0.5 
19.9  0.3 
19.6  0.0 

18.16  0.41 

17.75  0.27 

17.48  0.10 
17.38  0.07 

17.45  0.24 

40.3  8.4 
36.9  8.7 
33.2  8.8 

29.4  8.9 

25.5  4.0 

April  10 
20 
30 

May    10 
20 

9.49  0.19 

9.68  0.22 

9.90  0.27 

10.17  0.30 

10.47  0.38 

3.3  0.4 
2.9  0.1 
2.8  0.3 
3.1  0.6 
3.7  1.0 

2.07  0.17 
2.24  0.20 

2.44  0.24 

2.68  0.28 
2.96  0.30 

19.6  0.8 
19.9  0.6 
20.5  0.8 
21.3  1.2 
22.5  1.5 

17,69  0.39 
18.08  0.56 

18.63  0.70 
19.33  0.80 
20.13  0.89 

21.5  8.7 

17.8  8.5 

14.3  8.3 

11.0  2.9 

8.1   2.6 

30 

June     9 
19 
29 

July     9 

10.80  0.34 
11.14  0.35 
11.49  0.34 
11.83  0.34 
12.17  0.84 

4.7  1.3 
6.0  1.6 
7.6  2.0 
9.6  2.3 
11.9  2.4 

3.26  0.32 
3.58  0.32 
3.90  0.83 
4.23  0.34 

4.57  0.30 

24.0  1.8 

25.8  1.9 
27.7  2.0 
29.7  2.2 

31.9  2.2 

21.02  0.98 

22.00  1.04 
23.04  1.11 
24.15  1.11 
25.26  1.07 

5.5  2.1 
3.4  1.6 
1.8  1.2 

0.6  0.6 
0.0  0.2 

19 
29 

Aug.    8 
18 
28 

12.51  0.30 
12.81   0.26 
13.07  0.28 
13.30  0.20 
13.50  0.15 

14.3  2.6 
16.9  2.5 

19.4  2.6 
22.0  2.5 

24.5  2.3 

4.87  0.28 
5.15  0.26 
5.41  0.22 
5.63  0.20 
5.83  0.15 

34.1   2.2 

36.3  2.1 

38.4  2.0 
40.4  1.9 
42.3  1.7 

26.33  1.03 
27.36  0.98 

28.34  0.82 

29.16  0.67 

29.83  0.53 

0.2  0.6 
0.8  1.2 
2.0  1.7 

3.7  2.1 

5.8  2.4 

Sept.    7 
17 
27 

Oct.      7 
17 

13.65  0.11 
13.76  0.06 
13.82  0.03 
13.85  0.01 
13.84  0.02 

26.8  2.4 

29.2  2.1 

31.3  1.9 
33.2  1.6 
34.8  1.3 

5.98  0.11 
6.09  0.06 
6.15  0.03 
6.18  0.00 
6.18  0.02 

44.0  1.6 

45.6  1.3 
46.9  1.0 
47.9  0.8 

48.7  0.6 

30.36  0.33 
30.69  0.14 
30.83  0.06 
30.77  0.24 
30.53  0.42 

8.2  2.8 

11.0  3.1 

14.1  8.1 

17.2  8.0 
20.2  2.9 

27 

Nov.     6 

16 

26 

Dec.     6 

13.82  0.06 
13.76  0.09 
13.67  0.11 
13.56  0.12 
13.44  0.12 

36.1  1.1 

37.2  0.8 
38.0  0.4 
38.4  0.0 
38.4  0.1 

6.16  0.05 
6.11  0.07 
6.04  0.08 
5.96  0.09 
5.87  0.10 

49.3  0.3 

49.6  0.1 

49.7  0.0 
49.7  0.2 
49.5  0.3 

30.11   0.57 

29.54  0.71 
28.83  0.83 

28.00  0.93 

27.07  0.95 

23.1  2.5 
25.6  2.0 
27.6  1.7 

29.3  1.1 

30.4  0.4 

16 
26 
36 

13.32  0.13 
13.19  0.14 
13.05 

38.3  0.5 
37.8  0.8 
37.0 

5.77  0.11 
5.66  0.12 
5.54 

49.2  0.7 
48.5  0.8 
47.7 

26.12  0.97 
25.15  0.96 
24.19 

30.8  0.2 
30.6  0.9 
29.7 

alter  tb 

B  sad  of  Much  it 

begins  at  the  Sidero 

al0li.6e/or«t]iel 

lean  Noon. 
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FIXED    STARS,    I860. 


APPABENT   PLACES 

OF   THE   PRINCIPAL   FIXED    STABS,  FOB   THE   UPPER      || 

TRANSIT   AT   WASHINGTON. 

Sidereal 

a  Cassiopejb. 

/JCeti. 

«'  Geti.                   1 

Day  of  the 

Month. 

Dm.  North. 

Dm.  South, 

Right  AManlMi. 

D«e.Sautk. 

h.          m. 

0      32 

65     4^ 

h.          m. 

0      36 

18       44 

h.           m. 

1      17 

8    53 

Jan.      1 

35.32  0.27 

30.2  0.5 

0.            ■. 

34.42  0.12 

ti        a 

82.9  0.4 

2.65  0.11 

82.8  0.6 

1         n 

35.05  0.27 

29.7  1.0 

34.30  0.11 

83.3  0.1 

2.54  0.12 

83.4  0.6 

21 

34.78  0.26 

28.7  1.3 

34.19  0.11 

83.4  0.1 

2.42  0wi2 

83.9  0.3 

31 

34.52  0.22 

27.4  1.8 

34.08  0.10 

83.3  0.4 

2.30  0.11 

84.2  0.2 

Feb.    10 

34.30  0.19 

25.6  2.2 

33.98  0.08 

82.9  0.6 

2.19  0.10 

84.4  0.1 

20 

34.11  0.14 

23.4  2.4 

33.90  0.05 

82.3  0.9 

2.09  0.09 

84.3  0.4 

March  1 

33.97  0.08 

21.0  2.5 

33.85  0.02 

81.4  1.1 

2.00  0.06 

83.9  0.6 

11 

33.89  0.01 

18.5  2.5 

33.83  0.01 

80.3  1.4 

1.94  0.08 

83.3  0.8 

21 

33.88  0.06 

16.0  2.4 

33.84  0.05 

78.9  1.8 

1.91  0.01 

82.5  1.0 

31 

33.94  0.14 

13.6  2.2 

83.89  0.08 

77.1  8.0 

1.92  0.04 

81.5  1.1 

April  10 

34.08  0.21 

11.4  1.9 

33.97  0.13 

75.1  2.1 

1.96  0.09 

80.4  iJi 

20 

34.29  0.29 

9.5  1.6 

34.10  0.17 

73.0  3.2 

2.05  0.14 

78.9  1.8 

30 

34.58  0.84 

7.9  1.2 

34.27  0.20 

70.8  2.8 

2.19  0.18 

77.1  1.9 

May    10 

34.92  0.40 

6.7  0.6 

34.47  0.25 

68.5  2.4 

2.37  0.21 

75.2  S.0 

20 

35.32  0.44 

6.1  0.2 

34.72  0.28 

66.1   2.4 

2.58  0.24 

73.2  2.2 

30 

35.76  0.46 

5.9  0.4 

35.00  0.31 

63.7  2.4 

2.82  0.28 

71.0  24» 

June     9 

36.22  0.49 

6.3  0.7 

35.31  0.82 

61.3  2.2 

3.10  0.29 

68.7  2.2 

19 

36.71  0.&0 

7.0  1.2 

35.63  0.32 

59.1  2.1 

3.39  0.81 

66.5  2.1 

29 

37.21  0.49 

8.2  1.6 

85,95  0.33 

57.0  1.9 

3.70  0.82 

64.4  2.0 

July      9 

37.70  0.47 

9.8  2.2 

36.28  0.32 

55.1  1.6 

4.02  0.82 

62.4  1.9 

19 

38.17  0.44 

12.0  2.5 

36.60  0.31 

53.5  1.3 

4.34  0.81 

60.5  1.6 

29 

38.61  0.41 

14.5  2.7 

36.91  0.28 

52.2  1.1 

4.65  0.80 

58^  IJ 

Aug.     8 

39.02  0.35 

17.2  8.0 

87.19  0.25 

51.1  0.6 

4.95  0.27 

57.6  1.1 

18 

39.37  0.31 

20.2  3.1 

37.44  0.21 

50.5  0.2 

5.22  0.23 

56.5  0.9 

28 

39.68  0.26 

23.3  3.2 

37.65  0.19 

50.3  0.1 

5.45  0.20 

55.6  0.5 

Sept.    7 

39.94  0.20 

26.5  8.3 

37.84  0.14 

50.4  0.8 

5.65  0.18 

55.1  0.1 

17 

40.14  0.13 

29.8  8.3 

37.98  0.10 

50.7  0.8 

5.83  0.14 

55.0  0.2 

27 

40.27  0.07 

33.1   8.2 

38.08  0.05 

51.5  1.1 

5.97  0.11 

55.2  0.3 

Oct.      7 

40.34  0.02 

36.3  8.0 

38.13  0.02 

52.6  1.1 

6.08  0.07 

55.5  0.7  1 

17 

40.36  0.01 

39.3  2.7 

38.15  0.00 

53.7  1.2 

6.15  0.04 

56.2  0.9  ! 

27 

40.35  0.08 

42.0  2.5 

38.15  0.03 

54.9  1.8 

6.19  0.01 

57.1  1.0 

Nov.     6 

40.27  0.12 

44.5  2.2 

38.12  0.05 

56.2  1.4 

6.20  0.02 

5ai  1.0 

16 

40.15  0.18 

46.7  1.8 

38.07  0.09 

57.6  1.8 

6.18  0.04 

59.1  1.1 

26 

39.97  0.21 

48.5  1.3 

37.98  0.10 

58.9  1.1 

6.14  0.06 

60.2  1.1 

Dec.     6 

39.76  0.22 
39.54  0.25 

49.8  0.9 

37.88  0.11 

60.0  1.0 

6.08  0.09 

61.3  1.0 

16 

39.29  0.27 

50.7  0.3 

37.77  0,12 

61.0  0.8 

5.99  0.10 

62.3  0.8 

26 

39.02 

51.0  0.2 

37.65  0.12 

61.8  0.5 

6.89  0.11 

63.1  0.8 

36 

50.8 

37.53 

62.3 

5.78 

63.9 

NOTl.- 

-BeforotheaSdlOiri 

dueh  the  Sldmea 

1  day  of  Iha  Month 

btciuatlMSU. 

mlOh.<{/k<rtheM 
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APFABENT  PLACES 

OF   THE  : 

pudscifaij  xtxkd  stabs,  pob  the  uffeb     1 

TBANSIT   AT   WASHINQTON. 

i      SUmal 

a  Eridani. 
{Ackernar.) 

a  Abietis. 

yCeti. 

Dar  oftha 

MOBtt. 

1 

DqcAmk*. 

J)9t,  North, 

RlglrtAMeiiBion. 

Dec.  North.     ' 

b.      m. 

1    32 

67  56 

h.      m. 

1    59 

22  48 

fa.       m. 

2    36 

1 

2  3^ 

1.           t. 

M         n 

S.           1. 

II          u 

■.      ■. 

U           II 

Jan.      1 

31.39  0.33 

66.4  0.3 

18.49  oai 

8.0  0.4 

4.37  0.10 

43.6  0.7 1 

11 

31.06  0.34 

66.7  0.3 

18.38  0.13 

7.6  0.6 

4.27  0.11 

42.9  0.6  1 

21 

30.73  0.33 

66.4  0.9 

18.25  0.14 

7.1   0.5 

4.16  0.12 

42.3  0.6 

31 

30.39  0.31 

65.5  1.3 

18.11   0.14 

6.6  0.7 

4.04  0.13 

41.7  0.6  ! 

Feb.    10 

30.06  0.29 

64.2  1.8 

17.97  0.14 

5.9  0.9 

3.91  0.14 

41.2  0.4 

20 

29.79  0.26 

62.4  2.8 

17.83  0.12 

5.0  1.0 

3.77  0.14 

40.8  0.2 

Match  1 

29.d3  0.21 

60.1  2.7 

17.71  0.10 

4.0  1.0 

3.63  0.12 

40.6  0.1 

11 

29.32  0.16 

57.4  S.0 

17.61  0.07 

3.0  0.9 

3.51  0.09 

40.5  0.1 

21 

29.16  0.09 

54.4  3.3 

17.54  0.03 

2.1  0.8 

3.42  0.06 

40.6  0.3 

1             31 

29.07  0.08 

51.1  8.4 

17.51  0.01 

1.3  0.6 

3.36  0.02 

40.9  0.5 

April  10 

29.04  0.04 

47.7  8.6 

17.52  0.06 

0.7  0.4 

3.34  0.01 

41.4  0.7 

20 

29.08  0.11 

44.1  8.6 

17.58  0.12 

0.3  0.3 

3.85  0.05 

42.1  0.8 

30 

29.19  0.19 

40.5  8.6 

17.70  0.17 

0.0  0.0 

3.40  0.09 

42.9  1.1 

May    10 

29.38  0.25 

37.0  8.5 

17.87  0.20 

0.0  0.3 

3.49  0.16 

44.0  1.8 

20 

29.63  0.32 

33.5  8.8 

18.07  0.23 

0.3  0.6 

3.65  0.21 

45.3  1.6 

30 

29.95  0.37 

30.2  8.0 

18.30  0.28 

0.9  0.9 

3.86  0.24 

46.8  1.6 

,    June     9 

30.32  0.41 

27.2  2.7 

18.58  0.31 

1.8  1.0 

4.10  0.26 

48.4  1.7 

19 

30.73  0.44 

24.5  2.3 

18.89  0.83 

2.8  1.2 

4.36  0.27 

50.1  1.9 

29 

31.17  0.46 

22.2  1.8 

19.22  0.34 

4.0  1.5 

4.63  0.29 

82.0  1.9 

July     9 

31.63  0.47 

20.4  1.3 

19.56  0.84 

5.5  1.8 

4.92  0.81 

53.9  1.8 

19 

32.10  0.48 

19.1  0.7 

19.90  0.84 

7.3  1.9 

5.23  0.83 

55.7  1.6 

29 

32.58  0.46 

18.4  0.1 

20.24  0.83 

9.2  1.9 

5.56  0.31 

57.3  1.6 

!    Aug.    8 

33.04  0.44 

18.3  0.4 

20.57  0.81 

11.1   1.8 

5.87  0.80 

58.8  1.4 

18 

33.48  0.39 

18.7  1.1 

20.88  0.28 

12.9  1.7 

6.17  0.28 

60.2  1.3 

28 

33.87  0.34 

19.8  1.7 

21.16  0.25 

14.6  1.7 

6.45  0.26 

61.5  0.9 

Sept    7 

34.21  0.28 

21.5  8.1 

21.41  0.22 

16.3  1.6 

6.71  0.28 

62.4  0.6 

17 

34.49  0.21 

23.6  2.3 

21.63  0.20 

17.9  1.5 

6.94  0.21 

63.0  0.4 

27 

34.70  0.14 

25.9  2.7 

21.83  0.18 

19.4  1.4 

7.15  0.19 

63.4  0.1 

Oct.      7 

34.84  0.08 

28.6  8.0 

22.01  0.13 

20.8  1.2 

7.34  0.15 

63.5  0.1 

17 

34.92  0.01 

31.6  2.9 

22.14  0.10 

22.0  0.9 

7.49  0.12 

63.4  0.3 

27 

34.91  0.06 

34.5  2.9 

22.24  0.07 

22.9  0.8 

7.61  0.09 

63.1  0.4 

Nov.     6 

34.85  0.12 

37.4  2.7 

22.31  0.03 

23.7  0.7 

7.70  0.07 

62.7  0.6 

16 

34.73  0.19 

40.1  2.5 

22.34  0.01 

24.4  0.6 

7.77  0.04 

62.1  0.7 

26 

34.54  0.24 

42.6  2.1 

22.35  0.02 

25.0  0.3 

7.81 .0:00 

61.4  0.7 

Dec.     6 

34.30  0.27 

44.7  1.6 

22.33  0.06 

25.3  0.1 

7.81   0.02 

60.7  0.8 

16 

34.03  0.31 

46.3  1.1 

22.27  0.08 

25.4  O.i 

7.79  0.05 

59.9  0.9 

26 

33.72  0.34 

47.4  0.6 

22.19  0.10 

25.3  0.3 

7.74  0.09 

59.0  0.8 

86 

33.38 

48.0 

22.09 

25.0 

7.65 

58.2 

■AertlM 

■  SMorifBehit 

iMglusfttlMSUlim 

tlQh.  before  tin  h 

buNoQa. 
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FIXED    STARS,    1860. 


APPAKENT   PLACES 

OF   THE   PRINCIPAL   FIXED    STARS,  FOR   THE   X7PPSB 
TRANSIT   AT   WASHINGTON. 

1 

Sideraal 

Day  of  the 

Honfh. 

a  Cbti. 

a  Pbrrei. 

i 

1 

11  Tauri. 

Tk>c.  North, 

DecJVbrt*. 

Bight  Anankm. 

Dec.iVonA.     ' 

h.       m. 

2   64 

3  si 

h.       m. 

3    14 

49  21 

h.       m. 

8    39 

23  40 

Jan.       1 

11 

21 

31 

Feb.    10 

59.34  0.08 
59.26  0.11 
59.15  0.13 
59.02  0.14 
58.88  0.16 

II        II 

23.2  0.7 
22.5  0.7 
21.8  0.6 
21.2  0.5 
20.7  0.8 

22.82  0.14 
22.68  0.17 
22.51  0.21 
22.30  0.24 
22.06  0.25 

52.1  0.9 
53.0  0.6 
53.6  0.8 
53.9  0.1 
53.8  0.6 

a.         e. 
11.91  0.06 
11.85  0.09 
11.76  0.12 
11.64  0.16 
11.49  0.16 

21.0  0.0 
21.0  0.1  ' 
20.9  0.2 
20.7  0.3 
20.4  0.4 

1 

20 

i    March  1 

1              11 

21 

31 

58.73  0.18 
58.60  0.18 
58.47  0.11 
58.36  0.08 
58.28  0.04 

20.4  0.8 

20.1  0.2 
19.9  0.1 
20.0  0.2 

20.2  0.4 

21.81   0.24 
21.57  0.28 

21.34  0.19 
21.15  0.16 
21.00  0.10 

63.2  1.0 
52.2  1.8 
50.9  1.5 
49.4  1.5 
47.9  1.7 

11.33  0.18 
11.15  0.16 

10.99  0.14 
10.85  0.12 
10.73  0.08 

20.0  0.6 
19.4  0.6 
18.8  0.6 
18.2  0.6 
17.6  0.6 

April  10 
20 
30 

May    10 
20 

58.24  0.00 
58.24  0.05 
58.29  0.09 
58.38  0.18 
58.51  0.18 

20.6  0.6 
21.2  0.9 

22.1  1.1 

23.2  1.2 
24.4  1.8 

20.90  0.08 
20.87  0.08 
20.90  0.11 
21.01  0.17 
21.18  0.28 

46.2  1.8 
44.4  1.8 
42.6  1.7 
40.9  1.6 
39.4  1,8 

10.65  0.08 

10.62  0.01 

10.63  0.04 
10.67  0.11 
10.78  0.17 

17.0  0.5 
16.5  0.5  i 
16.0  0.3 
15.7  0.0 
15.7  0.1 

30 

June     9 
19 
29 

July     9 

58.69  0.22 

58.91   0.24 
59.15  0.27 

59.42  0.29 
59.71  0.31 

25.7  1.4 
27.1  1.7 

28.8  1.8 
30.6  1.8 
32.4  1.7 

21.41  0.80 
21.71  0.84 
22.05  0.87 

22.42  0.41 
22.83  0.44 

38.1  0.9 

37.2  0.6 
36.6  0.4 
36.2  0.0 
36.2  0.4 

10.95  0.21 

11.16  0.24 
11.40  0.26 

11.66  0.80 

11.96  0.82 

15.8  0.S 

16.1  0.5 
16.6  0.6 

17.2  0.7  1 

17.9  0.9  , 

19 
29 

Aug.    8 
18 

28 

60.02  0.80 
60.32  0.82 
60.64  0.80 
60.94  0.30 
61.24  0.27 

34.1  1.6 
35.7  1.5 

37.2  1.8 
38.5  1.2 
39.7  1.0 

23.27  0.46 
23.73  0.46 

24.19  0.46 

24.64  0.48 
25.07  0.40 

36.6  0.6 

37.1  0.9 
38.0  1.2 

39.2  1.6 

40.7  1.7 

12.28  0.84 

12.62  0.86 

12.97  0.83 
13.30  0.82 
13.62  0.81 

18.8  1.1 

19.9  1.2 

21.1  1.1 

22.2  1.1 

23.3  1.1 

Sept.    7 
17 
27 

Oct.      7 
17 

61.51   0.25 
61.76  0.22 

61.98  0.20 
62.18  0.17 
62.35  0.15 

40.7  0.6 
41.3  0.4 

41.7  0.1 

41.8  0.1 
41.7  0.8 

25.47  0.88 
25.85  0.86 

26.21   0.84 

26.55  0.80 
26.85  0.24 

42.4  1.8 
44.2  1.9 

46.1  2.1 

48.2  2.1 

50.3  2.2 

13.93  0.80 

14.23  0.28 
14.51  0.26 
14.77  0.24 
15.01   0.21 

24.4  i.*i 

25.5  1.0  ! 
26.5  OS  I 
27.4  0.8  j 
28.2  0.T  ; 

27 

Nov.     6 
16 
26 

Dec.     6 

62.50  0.12 
62.62  0.08 
62.70  0.06 
62.75  0.02 
62.77  0.01 

41.4  0.4 
41.0  0.6 
40.4  0.7 
39.7  0.8 
38.9  0.8 

27.09  0.19 
27.28  0.16 
27.44  0.11 
27.55  0.04 
27.59  0.00 

52.5  2.2 

54.7  2.1 

56.8  1.9 

58.7  1.8 
60.5  1.7 

15.22  0.17 
15.39  0.14 
15.53  0.12 
15.65  0.08 
15.73  0.08 

28.9  0.7 

29.6  0.6 
30.1   0.3   ' 
30.4  0.3 

80.7  o.a 

16 
26 
36 

62.76  0.04 
62.72  0.07 
62.65 

38.1  0.8 
37.3  0.8 
36.5 

27.59  0.06 
27.53  0.12 
27.41 

62.2  1.4 
63.6  1.1 
64.7 

15.76  0.00 
15.76  0.06 
15.71 

30.9  0.S 
31.1  0.1 
31.2 

NOTE.- 

-  Before  the  22d  of  1 

Idar  of  the  Month  1 

begineattheSide 

real  Oh.  afUr  the  H( 

: 

itnNoon; 
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APPAKKNT   PLACES 

OP   THE  PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       | 

TRANSIT   AT   WASHINGTON. 

- 

fflderaal 
;    D^roftlM 
,       Montti. 

1 

r'  EridanL 

a  Tauri. 
(AUlebaran.) 

a  AURIOJE. 

{Capeila.) 

Deo.  South. 

Dec.  North, 

Right  iksoeoBlon. 

Doc.  North      \ 

h.      m. 

3    51 

13  54 

tu      m. 

4   27 

16  13 

b.       m. 

5     6 

45  51 

Jan.      1 

31.70  0.07 

II     II 
31.6  1.4 

1.              B. 

55.47  0.08 

36.8  0.8 

«.              8. 

24.00  0.00 

14.9  1.3 

11 

31.63  0.11 

33.0  1.8 

55.44  0.06 

36,5  0.8 

24.00  0.06 

16.2  1.1  1 

21 

31.52  O.lS 

34.2  0.9 

55.38  0.09 

36.2  0.2 

23.94  0.11 

17.3  1.0  1 

31 

31.39  0.15 

35.1  0.6 

55.29  0.18 

36.0  0.8 

23.83  0.16 

18.3  0.7 

Feb.    10 

31.24  0.17 

35.7  0.4 

55.16  0.15 

35.7  0.4 

23.67  0.21 

19.0  0.4 

20 

31.07  0.17 

36.1  0.2 

55.01  0.17 

35.3  0.8 

23.46  0.24 

19.4  0.2 

Much  1 

30.90  0.17 

36.3  0.2 

54.84  0.17 

35.0  0.8 

23.22  0.25 

19.6  0.1 

11 

30.73  0.15 

36.1  0.6 

54.67  0.16 

34.7  0.8 

22.97  0.24 

19.5  0.6 

21 

30.58  0.18 

35.6  0.8 

54.51  0.14 

34.4  0.2 

22.73  0.22 

19.0  0.8 

31 

30.45  0.10 

34.8  1.1 

54.37  0.11 

34.2  0.2 

22.51  0.18 

18.2  1.0 

April  10 

30.35  0.07 

33.7  1.8 

54.26  0.08 

34.0  0.1 

22.33  0.15 

17.2  1.1 

20 

30.28  0.02 

32.4  1.6 

54.18  0.08 

33.9  0.1 

22.18  0.10 

16.1    1.3 

30 

30.26  0.02 

30.8  1.8 

54.15  0.01 

33.8  0.1 

22.08  0.04 

14.8  1.4 

May    10 

30.28  0.0« 

29.0  2.0 

54.16  0.05 

33.9  0.2 

22.04  0.01 

13.4  1.4 

20 

30.34  0.12 

27.0  2.2 

54.21  0.11 

34.1  0.4 

22.05  0.09 

12.0  1.5 

30 

30.46  0.16 

24.8  2.S 

54.32  0.16 

34.5  0.5 

22.14  0.15 

10.5  1.4 

June     9 

30.62  0.19 

22.5  2.S 

54.48  0.19 

35.0  0.6 

22.29  0.20 

9.1   1.2 

19 

30.81  0.22 

20.2  2.2 

54.67  0.21 

35.6  0.8 

22.49  0.24 

7.9  1.1 

29 

31.03  0.26 

18.0  2.1 

54.88  0.24 

36.4  0.8 

22.73  0.29 

6.8  0.9 

July     9 

31.29  0.28 

15.9  2.0 

55.12  0.28 

37.2  0.9 

23.02  0.88 

5.9  0.7 

19 

31.57  0.80 

13.9  1.8 

55.40  0.81 

38.1  1.1 

23.35  0.86 

5.2  0.6 

29 

31.87  0.81 

12.1  1.6 

55.71  0.82 

39.2  1.0 

23.71  0.40 

4.6  0.3 

Aug.    8 

32.18  0.80 

10.5  1.8 

56.03  0.82 

40.2  0.9 

24.11  0.41 

4.3  0.1 

18 

32.48  0.29 

9.2  1.0 

56.35  0.81 

41.1  0.8 

24.52  0.43 

4.2  0.1 

28 

82.77  0.28 

8.2  0.6 

56.66  0.31 

41.9  0.9 

24.95  0.43 

4.3  0.2 

Sept.    7 

33.05  0.27 

7.6  0.1 

56.97  0.80 

42.8  0.6 

25.38  0.42 

4.5  0.8 

17 

33.32  0.27 

7.5  0.8 

57.27  0.29 

43.4  0.8 

25.80  0.41 

4.8  0.7 

27 

33.59  0.26 

7.8  0.6 

57.56  0.28 

43.7  0.8 

26.21  0.40 

5.5  0.8 

Oct      7 

33.84  0.22 

8.4  1.0 

57.84  0.26 

44.0  0.1 

26.61  0.89 

6.3  0.9 

17 

34.06  0.18 

9.4  1.4 

58.10  0.24 

44.1  0.1 

27.00  0.37 

7.2  1.0 

27 

34.24  0.15 

10.8  1.6 

58.34  0.21 

44.2  0.1 

27.37  0.34 

8.2  1.1 

Nov.     6 

34.39  0.12 

12.4  1.8 

58.55  0.19 

44.1  0.2 

27.71  0.30 

9.3  1.2 

16 

34.51  0.10 

14.2  1.8 

58.74  0.16 

43.9  0.2 

28.01  0.26 

10.5  1.4 

26 

34.61  0.08 

16.0  1.8 

58.90  0.12 

43.7  0.8 

28.27  0.20 

11.9   1.6 

Dec.     6 

34.69  0.02 

17.8  1.8 

59.02  0.08 

43.4  0.4 

28.47  0.16 

13.4  1.4 

16 

34.71  0.03 

19.6  1.8 

59.10  0.05 

43.0  0.8 

28.63  0.10 

14.8  1.4 

26 

34.68  0.06 

21.4  1.6 

59.15  0.01 

42.7  0.2 

28.73  0.08 

16.2  1.8 

36 

34.62 

23.0 

59.14 

42.5 

28.76 

17.5 

alter  fhi 

a  3U  of  Hatch  It 

be«liiB«»th«8lden 

•10h.d</br«tlMl 

fauiNoon. 
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AiTAREasn:  places 

OF   THE   ] 

PRINCIPAI.   FIXED   8TABR,  FOB  THB  UPPEB     1 

TRANSIT   AT    WASHINGTON. 

Btdontl 

p  Orionis. 

p  TJlVRI. 

S  OBiomg. 

DtLfOtOu 
Month. 

1 

, 

Right  AMeuioa. 

Jk»o.  South, 

BigfatAMMUlaB. 

Dec.  North, 

Dk.  South. 

j 

i 

h.       m. 

O             1 

fa.      m. 

O             1 

h.       ■. 

6  24 

5     7 

8  21 

5    17 

28  29 

5    24 

8»             8. 

l>         II 

a.         s. 

fl            M 

S.              8. 

N          fl 

Jan.      1 

50.65  0.01 

56.2  1.6 

29.01  0.08 

14.1  0.4 

53."^  0.01 

17.5  i.t  1 

11 

50.64  0.05 

57.8  1.4 

29.04  0.03 

14.5  0.3 

53.43  0.03 

18.7  1.1 

21 

50.59  0.09 

59.2  1.2 

29.01  0.08 

14.8  0.S 

53.40  0.06 

19.8  1.0 

81 

50.50  0.13 

60.4  0.9 

28.93  0.11 

15.1  0.8 

53.34  0.10 

aO.8  0.8 

Feb.    10 

50.37  0.15 

61.3  0.7 

28.82  0.15 

15.3  0.1 

53.24  0.14 

21.6  04 

20 

50.22  0.16 

62.0  0.5 

28.67  0.18 

16.4  0.0 

53.10  0.16 

2S.2  0U 

March  1 

50.06  0.17 

62.5  0.2 

28.49  0.18 

15.4  0.1 

52.94  0.17 

22.6  m 

11 

49.89  0.17 

62.7  0.1 

28.31  0.19 

15.3  0.8 

52.77  0.17 

22.8  0.1 

21 

49.72  0.16 

62.6  0.S 

28.12  0.18 

15.0  0.4 

62.60  0.16 

22.9  0.1 

31 

49.56  0.15 

62.3  0.6 

27.94  0.15 

14.6  0.S 

52.44  0.14 

22.8  OJ  1 

AprU  10 

49.41  0.12 

61.8  0.8 

27.79  0.12 

14.1  0.6 

52.30  0.11 

22.5  9i  \ 

20 

49.29  0.08 

61.0  1.0 

27.67  0.08 

13.5  0.6 

52.19  0.09 

22.0  0.6 

30 

49.21  0.04 

60.0  1.8 

27.59  0.08 

13.0  0.6 

52.10  a03 

21.4  0.8 

May    10 

49.17  0.01 

58.7  1.8 

27.56  0.01 

12.4  0.6 

52.05  OJOO 

20.6  1.0 

20 

49.18  0.04 

57.3  1.6 

27.57  0.05 

11.9  0.4 

52.05  OM 

19.6  1.S 

30 

49.22  0.09 

55.6  1.7 

27.62  0.11 

11.5  0.4 

52.09  0.07 

18.3  14 

June     9 

49.31  0.18 

53.9  1^ 

27.78  0.16 

11.1  0.8 

52.16  0.12 

17.0  W 

19 

49.44  0.16 

52.1  2.0 

27.89  0.20 

10.8  0.1 

52.28  0.16 

15.6  u  ! 

29 

49.60  0.20 

50.1  1.9 

28.09  0.24 

10.7  0.0 

52.44  0.20 

14.2  u 

July     9 

49.80  0.28 

48.2  1.8 

28.33  0^7 

10.7  0.0 

52.64  0.22 

12.8  M  . 

19 

50.03  0.25 

46.4  1.6 

28.60  oio 

ie.7  0.1 

82.86  0.24 

11.4  U  ' 

29 

50.28  0.27 

44.8  1.S 

28.90  0.S1 

10.8  0.1 

53.10  0.25 

10.0  IJ 

Aug.    8 

50.55  0.28 

43.3  1.8 

29.21  0.83 

10.9  0.2 

53.35  0.28 

8.8  U  < 

18 

50.83  0.29 

42.0  1.1 

29.54  0.88 

11.1  0.8 

53.63  0.80 

7.8  0.*; 

28 

51.12  0.80 

40.9  0.6 

29.87  0.84 

11.4  0.8 

53.93  0.80 

6.9  04 ; 

Sept.    7 

51.42  0.29 

40.3  0.2 

30.21  0.84 

11.7  0.4 

54.28  0.29 

6.3  04: 

17 

61.71  0.29 

-40.1  0.1 

30.55  0.83 

12.1  0.4 

54.52  0.28 

6.0  0.1  1 

27 

52.00  0.28 

40.2  0.8 

30.88  0.88 

12.5  0.8 

54.80  0.28 

6.104, 

Oct.      7 

52.28  0.26 

40.5  0.8 

31.21  0.82 

12.8  0.8 

55.08  0.28 

6.4  M 

17 

52.54  0.25 

41.3  1.2 

31.53  0.80 

13.1  0.2 

55.36  0.27 

7.0  04 

27 

52.79  0.28 

42.5  1.4 

31.83  0.28 

13.3  0.8 

55.63  0.25 

7.9  14 

Nov.     6 

53.02  0.20 

43.9  1.6 

32.11  0.25 

13.6  0.4 

55.88  0.22 

9.1  14 

16 

53.22  0.17 

45.5  1.8 

32.36  0.28 

14.0  0.8 

56.10  0.19 

10.4  14 

26 

53.39  0.14 

47.3  1.8 

32.59  0.20 

14.3  0.3 

56.29  0.16 

11.7  u 

Dec     6 

53.53  0.10 

49.1  1.9 

32.79  0.14 

14.6  0.8 

56.45  0.13 

13.1  1.4 

16 

53.63  0.06 

51.0  1.8 

32.98  0.09 

14.9  0.8 

56.58  0.08 

14.5  1.5 

26 

53.69  0.02 

52.8  1.7 

33.02  0.06 

15.2  0.4 

56.66  0.04 

16.0  1.4 

36 

53.71 

54.5 

33.08 

15.6 

56.70 

17.4 

NOTl.- 

-Before  the  22d of  1 

bnh«h.8idm.l 
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APFART-jrr  PIACES 

0,  .H.  ™kc..            s.^,  ..  .e.  ^    1 

TRANSIT   AT   WASHINOTON. 

Sdaral 

oLepoiiB. 

«  0BIONI8. 

a  Colnmbte. 

SkyoftlM 

I       Monlli. 

Dee.  JSntfA. 

Dee.  Scm^. 

b.       B. 

o            / 

h.       B. 

0            1 

b.      B. 

O             1 

5    26 

17  55 

5   29 

1  17 

6    34 

34     8 

H        '   ■. 

II            N 

8.             ■. 

II           u 

B.             8. 

11         II 

Jan.      1 

85.46  0.01 

28.3  2.1 

8.71  0.02 

36.1  1.8 

37.09  0.08 

61.1  2.7 

11 

35.45  0.04 

30.4  1.9 

8.73  0.02 

37.4  1.2 

37.06  0.07 

63.8  2.5 

21 

35.41  0.09 

^.3  1.6 

8.71  0.07 

38.6  1.0 

36.99  0.18 

66.3  2.1 

SI 

35.32  0.18 

33.8  1.2 

8.64  0.10 

39.6  0.8 

36.86  0.17 

68.4  1.7 

Feb.    10 

35.19  0.16 

36.0  1.0 

8.54  0.14 

40.4  0.6 

36.69  0.20 

70.1  1.8 

20 

35.04  0.18 

86.0  0.7 

8.40  0.16 

41.0  0.6 

36.49  0.22 

71.4  0.8 

liaich  1 

34.86  0.19 

36.7  0.8 

8.24  0.17 

41.5  0.2 

36.27  0.28 

72.2  0.4 

11 

34.67  0.19 

37.0  OJO 

8.07  0.17 

41.7  0.0 

36.04  0.24 

72.6  0.0 

21 

84.48  0.19 

37.0  0.4 

7.90  0.17 

41.7  0.1 

35.80  0.23 

72.6  0.6 

SI 

34.29  0.17 

36.6  0.7 

7.73  0.16 

41.6  0.8 

35.57  0.21 

72.1  0.9 

April  10 

34.12  0.14 

85:9  1.0 

7.58  0.12 

41.8  0.6 

35.36  0.19 

71.2  1.8 

20 

33.98  0.10 

34.9  1.S 

7.46  0.06 

40.8  0.7 

35.17  0.16 

69.9  1.7 

SO 

33.88  0.06 

33.6  1.6 

7.38  0.04 

40.1  0.9 

35.02  0.12 

68.2  2.0 

Biay   10 

33.82  0.08 

32.0  1.8 

7.34  0.01 

39.2  1.0 

34.90  0.06 

66.2  2.8 

20 

33.79  0.02 

30.2  1.0 

7.33  0.08 

88.2  1.1 

34.84  0.02 

63.9  2  6 

80 

33.81  0.06 

28.3  2.0 

7.36  0.07 

37.1  1.8 

34.82  0.08 

61.4  2.7 

June     9 

33.87  0.10 

26.3  2.2 

7.43  0.12 

35.8  1.4 

34.85  0.06 

58.7  2.8 

19 

33.97  0.14 

24.1  2.4 

7.55  0.16 

34.4  1.6 

34.93  0.12 

55.9  8.0  1 

29 

34.11  0.18 

21.7  2.8 

7.70  0.19 

32.9  1.6 

35.05  0.17 

52.9  2.9 

July     9 

MJ29  0.21 

19.4  2.1 

7.89  0.22 

81.4  1.4 

35.22  0.20 

50.0  2.7 

19 

34.50  0.24 

17.8  2.0 

8.11  0.24 

80.0  1.4 

35.42  0.24 

47.3  2.4 

29 

84.74  0.27 

15.3  1.0 

8.35  0.26 

28.6  1.8 

35.66  0.27 

44.9  2.2 

Ang.    8 

35.01   0.28 

13.4  1.6 

8.60  0.27 

27.3  1.1 

35.93  0.29 

42.7  1.8 

18 

85.29  0.28 

11.9  1.1 

8.87  0.29 

26.2  0.9 

36.22  0.81 

40.9  1.4 

28 

35.57  0.29 

10.8  OS 

9.16  0.80 

25.3  0.6 

36.53  0.82 

39.5  1.0 

Sept    7 

35.86  0.29 

10.0  0.8 

9.46  0.29 

24.8  0.2 

36.85  0.82 

38.5  0.4 

17 

36.15  0.80 

9.7  0.2 

9.75  0.29 

24.6  0.0 

"37.17  0.82 

38.1  0.4 

27 

86.45  0.29 

9.9  0.6 

10.04  0.29 

24.6  0.8 

37.49  0.82 

38.5  0.9 

Oct.     7 

36.74  0.28 

10.5  1.0 

10.33  0.28 

24.9  0.6 

37.81  0.30 

39.4  1.4 

17 

37.02  0.26 

11.5  iJi 

10.61  0.26 

25.5  0.9 

38.11  0.29 

40.8  1.8 

27 

37.28  0.24 

13.0  1.8 

10.87  0.24 

26.4  1.2 

38.40  0.26 

42.6  2.1 

Noy.    6 

37.52  0.22 

14.8  2.0 

11.11  0.22 

27.6  1.8 

38.66  0.23 

44.7  2.6 

16 

37.74  0.19 

16.8  2Ji 

11.33  0.20 

28.9  1.6 

38.89  0.19 

47.3  8.0 

26 

37.93  0.16 

19.1  2.4 

11.53  0.17 

30.4  1.6 

39.08  0.16 

50.3  8.0 

Dec     6 

38.09  0.11 

21.5  2.4 

11.70  0.18 

31.9  1.6 

39.24  0.10 

53.3  S.I 

16 

38.20  0.06 

23.9  8.4 

11.83  0.08 

33.4  1.6 

39.34  0.05 

56.4  3.0 

26 

38.26  0.01 

26.3  2.2 

11.91  0.05 

34.9  1.4 

39.39  0.00 

59.4  2.9 

36 

38.27 

28.5 

11.96 

36.3 

39.39 

62.3 

•ftertbi 

tSMoflfanhU 

begln8aftfh«8id8n 

■l(lli.H/»rath.l 

fauiNboiL 
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FIXED    STARS,    1860. 


APPAKENT   PLACES 

OF    THE    : 

PRINCIPAL   FIXED    STARS,  FOR   THE  UPPER     1 

TRANSIT   AT   WASHINGTON. 

Sidereal 

a  Obionis. 

fi  Gfcminonun. 

a  Argns.                11 
{Ocmpui.)              II 

Day  of  the 
Month. 

Right  AaceDBioa. 

Dec.  North. 

DeciVbrtA. 

Dee.Sni(A. 

h.       m. 

5    47 

Ui 

h.       m. 

6    U 

22  34 

h.       m. 

6    20 

52  36 

Jan.      1 

37.74  0.04 

43.1  0.9 

31.86  0.08 

57.9  0.0 

53.31  0.03 

70.8  Lz 

11 

37.78  0.00 

42.2  0.8 

31.94  0.03 

57.9  0.0 

53.28  0.10 

74.1  8,2 

21 

37.78  0.04 

41.4  0.7 

31.97  0.03 

57.9  0.1 

53.18  0.17 

77.3  8.0 

31 

37.74  0.09 

40.7  0.6 

31.94  0.07 

58.0  0.1 

53.01  0.23 

80.3  2.6 

Feb.    10 

37.65  0.18 

40.1   0.4 

31.87  0.11 

58.1  0.1 

52.78  0.27 

82.9  2.1 

20 

37.52  0.15 

39.7  0.2 

31.76  0.15 

58.2  0.1 

52.51  0.81 

85.0  u 

March  1 

37.37  0.17 

39.5  0.2 

31.61  0.17 

58.3  0.1 

52.20  0.84 

86.5  1.1 

11 

37.20  0.17 

39.3  0.1 

31.44  0.18 

58.4  0.0 

51.86  0.86 

87.6  0.5 

21 

37.03  0.17 

39.2  0.0 

31.26  0.18 

58.4  0.1 

51.50  0.86 

88.1  0.0 

31 

36.86  0.15 

39.2  0.1 

31.08  0.17 

58.3  0.1 

51.14  0.85 

68.1  0.6 

April  10 

36.71  0.12 

39.3  0.2 

30.91  0.14 

58.2  0.2 

50.79  0.82 

87.6  1.0 

20 

36.59  0.10 

39.5  0.3 

30.77  0.11 

58.0  0.1 

50.47  0.28 

86.6  1.6 

30 

36.49  0.06 

39.8  0.4 

30.66  0.07 

57.9  0.2 

50.19  0.24 

85.1  2.0 

May    10 

36.43  0.01 

40.2  0.6 

30.59  0.08 

57.7  0.2 

49.95  0.20 

83.1  2.S 

20 

36.42  0.08 

40.8  0.7 

30.56  0.00 

57.5  0.2 

49.75  0.16 

80.8  2.6 

30 

36.45  0.06 

41.5  0.8 

30.56  0.04 

57.3  0.1 

49.60  0.09 

78.3  2.8  ' 

June     9 

36.51  0.10 

42.3  0.9 

30.60  0.08 

57.2  0.1 

49.51  0.02 

75.5  8.0 

19 

36.61  0.14 

43.2  0.9 

30.68  0.14 

57.1  0.0 

49.49  0.05 

72.5  8.2 

29 

36.75  0.18 

44.1  1.0 

30.82  0.18 

57.1  0.1 

49.54  0.10 

69.3  8.8  , 

July      9 

36.93  0.21 

45.1  1.0 

31.00  0.21 

57.0  0.0 

49.64  0.16 

66.0  8.0 

19 

37.14  0.25 

46.1  0.9 

31.21   0.24 

57.0  0.1 

49.80  0.22 

63.0  2.8  < 

29 

37.39  0.26 

47.0  0.8 

31.45  0.26 

57.1  0.0 

50.02  0.27 

60.2  2.7 . 

Aug.     8 

37.65  0.27 

47.8  0.8 

31.71   0.28 

57.1  0.1 

50.29  0.30 

57.5  2.4 

18 

37.92  0.28 

48.6  0.6 

31.99  0.29 

57.2  0.0 

50.59  0.34 

55.1  2.0  , 

28 

38.20  0.29 

49.2  0.4 

32.28  0.81 

57.2  0.1 

50.93  0.86 

53.1  1.6 

Sept.    7 

38.49  0.80 

49.6  0.1 

32.59  0.S2 

57.1  0.1 

51.29  0.40 

51.6  0.7 

17 

38.79  0.80 

49.7  0.0 

32.91  0.33 

57.0  0.1 

51.69  0.41 

50.9  0.1 

27 

39.09  0.80 

49.7  0.2 

33.24  0.38 

56.9  0.2 

52.10  0.42 

50.8  0.4 

Oct-      7 

39.39  0.29 

49.5  0.5 

33.57  0.32 

56.7  0.3 

52.52  0.40 

5L2  1.2 

17 

39.68  0.28 

49.0  0.7 

33.89  0.32 

56.4  0.5 

52.92  0.89 

52.4  1.8 

27 

39.96  0.26 

48.3  0.9 

34.21  0.31 

55.9  0.5 

53.31   0.36 

54.2  2.8 

Nov.     6 

40.22  0.25 

47.4  1.0 

34.52  0.29 

55.4  0.4 

53.67  0.32 

56.5  2.8 

16 

40.47  0.22 

46.4  1.0 

34.81  0.26 

55.0  0.3 

53.99  0.28 

59.3  8.2 

26 

40.69  0.20 

45.4  1.1 

35.07  0.24 

54.7  0.8 

54.27  0.21 

62.5  8.4 

Dec.     6 

40.89  0.15 

44.3  1.0 

35.81  0.20 

54.4  0.3 

54.48  0.16 

65.9  3.6 

16 

41.04  0.11 

43.3  1.0 

35.51  0.15 

54.1  0.2 

54.64  0.09 

69.5  8.6 

26 

41.15  0.06 

42.3  1.0 

35.66  0.10 

53.9  0.1 

54.73  0.01 

73.1  3.5 

36 

41.21 

41.3 

35.76 

53.8 

54.74 

76.6       ' 

NOTB.- 

-  Before  the  22d  of  B 

luehtheSidered 

I  day  of  the  Month  I 

K«in8  at  the  Side 

raaIOfa.a/l<rtheM< 

MuNoon; 
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APPARENT  PLACES 

OP  THE  ] 

«.c„.  ^  s.^.  ..  ™.  ^    1 

TBAMSIT  AT  WABBISQTOIS. 

SidaMl 

51  (Her.)  Cephei. 

a  Oasis  Majobis. 

t  Canis' 

tSt^otia, 

Bay  of  the 

1    "»»^ 

lUcUAMmha. 

Da..  AM*. 

Bight  AiOMHlaK. 

j)^atutk. 

.  Dm.  iSiwM. 

k.      B. 

O             1 

b.       m. 

0       ( 

h.      m. 

0          f 

6   33 

87  14 

6    38 

16  31 

6    63 

28  46 

Jan.      1 

75.87  0^42 

5S.I   8.2 

60.95  0.06 

32.7  2.4 

9.67  0.07 

66.1  2.9 

11 

76.29  aso 

62.8  8.1 

61.01  0.02 

35.1  8.2 

9.64  0.01 

68.0  2.7 

21 

75.79  IM 

65.4  2.9 

61.03  0.03 

37.3  1.9 

9.65  0.04 

65.7  2.6 

31 

74.41  3.19 

68.3  2.6 

61.00  0,07 

39.2  1.8 

9.61  0.09 

68.2  2.8 

Feb.   10 

72.22  iM 

70.9  2.8 

60.93  0.12 

41.0  1.4 

9.52  0.18 

70.5  1.9 

30 

69.30  S.61 

78J2  1.7 

60.81  0.15 

42.4  1.0 

9.39  0.16 

72.4  1.6 

Maich  1 

65.79  8.92 

74.9  1.1 

60.66  0.17 

43.4  0.8 

9.23  0.19 

74.0  1.1 

11 

61.87  4.17 

76.0  0.6 

60.49  0.18 

44.2  0.4 

9.04  0.21 

75.1  0.7 

31 

67.70  4.S6 

76.6  0.0 

60.31  0.19 

44.6  0.1 

8.83  0.22 

75.8  0.2 

81 

53.44  4.16 

76.6  0.6 

60.12  0.18 

44.7  0.2 

8.61  0.21 

76,0  0.1 

April  10 

49.29  S.89 

76.0  1.2 

59.94  0.17 

44.5  0.6 

8.40  0.19 

75.9  0.6 

30 

45.40  8.47 

74.8  1.6 

59.77  0.14 

44.0  0.8 

8.21  0.18 

75.4  1.0 

30 

41.93  3.94 

73.2  3.2 

59.63  0.11 

43.2  1.1 

8.03  0.16 

74.4  1.4 

May    10 

38.99  3.29 

71.0  3.6 

59.53  0.08 

42.1  1.3 

7.88  0.11 

73.0  1.6 

30 

36.70  1.69 

68.4  3.8 

59.44  0.04 

40.8  1.6 

7.77  0.07 

71.5  1.8 

30 

35.11  0.81 

65.6  8.0 

59.40  0.00 

39.3  1.8 

7.70  0.08 

69.7  2.1 

June     9 

34.30  0.0S 

62.6  8.1 

59.40  0.04 

37.5  1.9 

7.67  0.01 

67.6  2.8 

19 

34.27  Q.74 

59.5  8.3 

59.44  0.07 

35.6  1.9 

7.68  0.06 

65.3  2.6 

39 

35.01  1.62 

56i2  8.2 

59.51  0.11 

33.7  2.0 

7.73  0.09 

62.8  2.5 

July     9 

36.53  3.2R 

53.0  8.0 

59.62  0.16 

31.7  1.9 

7.82  0J2 

60.3  2.6 

19 

38.78  8.93 

50.0  3.8 

59.77  0.17 

29.8  1.9 

7.94  0.16 

57.8  2.4 

29 

41.71  8J5 

47iJ  3JJ 

59.94  0.20 

27.9  1.7 

8.10  0.20 

55.4  2.2 

Aug.     8 

45.26  4.09 

44.7  2.2 

60.14  0.22 

26.2  1.5 

8.30  0.22 

53.2  1.9 

18 

49.35  4.68 

42.5  2.0 

60.36  0.25 

24.7  1.8 

8.52  0.36 

61.3  1.6 

28 

53.88  4.90 

40.5  1.7 

60.61  0.27 

23.4  0.8 

8.77  0.27 

49.7  1.8 

Sept    7 

58.78  6.19 

88.8  1.1 

60.88  0.29 

22.6  0.4 

9.04  0.29 

4814  0.7 

17 

63.97  6.40 

37.7  0.6 

61.17  0.80 

22J2  0.0 

9.33  O.SI 

47.7  0.2 

37 

69.37  6.48 

37.1  0.1 

61.47  0.80 

22.2  0.4 

9.64  0.82 

47.5  0.8 

Oct      7 

74.85  6.44 

37.0  0.8 

61.77  0.80 

22.6  0.8 

9.96  0.82 

47.8  0.8 

17 

80.29  6.28 

37.3  0.7 

62.07  0.80 

23.4  1.6 

10.28  0.82 

48.6  1.4 

27 

85.57  4.99 

88.0  1.2 

62.37  0.28 

24.9  1.8 

10.60  0.81 

50.0  1.9 

Not.     6 

90.56  4.60 

89.2  1.7 

62.65  0.27 

26.7  1.9 

10.91  0.28 

51.9  2.1 

16 

95.16  4.07 

40.9  3.2 

62.92  0.24 

28.6  2.2 

11.19  0.26 

54.0  2.6 

36 

99.38  8.44 

43.1  2.6 

63.16  0.22 

30.8  2.4 

11.46  0.28 

56.6  2.9 

Dec.     6 

102.67  2.70 

45.7  3.7 

63.38  0.19 

33.2  2.6 

11.68  0.20 

69.6  8.0 

16 

105.37  1.87 

48.4  8.0 

63.57  0.14 

35.8  2.6 

11.88  0.16 

62.6  8.1 

36 

107.24  0J>8 

51.4  8.2 

63.71  0.09 

38.4  2.4 

12.03  0.09 

65.6  8.0 

86 

108.22 

54.6 

63.80 

40.8 

12.12 

68.6 

.««  (to  8U  of  Hanh  H  iMftaf  .*  th.  BUml  Oh.  Mm  th.  Una  Noca. 
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FIXED    STARS,    1860. 


APPABENT   PLACES 

OF    THE   ] 

PRINCIPAL   FIXED    STARS,  FOR   THE  UPPER     1 

TRANSIT    AT   WASHINGTON. 

BUtml 

S  Geminornm. 

a«  Gemixorum. 
{Castor.) 

a  Cahib  Mihoris.          1 

Vfottba 
Month. 

Bight  AaecBiaian. 

Deo.  North. 

Deo.  North, 

Bight  .Afloenitoi. 

UcNmk. 

h.       m. 

7    11 

22  l4 

h.       m. 

7    25 

32  11 

7    31 

5  zi  ' 

B.             1. 

II        n 

•.      •. 

H            U 

•.         s. 

M         » 

Jan.      1 

48.04  0.14 

12.5  0.2 

42.11  0.16 

28.4  0.4 

60.45  0.14 

52.9  u 

11 

48.18  0.08 

12.3  0.1 

42.27  0.11 

28.8  0.6 

60.59  0.09 

51.6  u 

21 

48.26  0.03 

12.2  0.1 

42.38  0.04 

29.8  0.7 

60.68  0.04 

50.4  1.0 

31 

48.29  0.03 

12.3  0.1 

42.42  0.01 

30.0  0.7 

60.72  0.01 

49.4  0.8  i 

Feb.    10 

48.26  0.07 

12.4  0.2 

42.41  0.07 

30.7  0.7 

60.71  0.06 

48.6  0.7 

30 

48.19  0.11 

12.6  0.8 

42.34  0.11 

31.4  0.7 

60.66  0.10 

47.9  OA 

March  1 

48.08  0.14 

12.9  0.8 

42.23  0.15 

32.1  0.6 

60.56  0.13 

47.6  (W 

11 

47.94  0.16 

13.2  0.2 

42.08  0.18 

32.7  0.5 

60.43  0.15 

47.2  0.2 

31 

47.78  0.18 

13.4  0.2 

41.90  0.19 

,  33.2  0.4 

60.28  0.16 

47.0  0.0 

31 

47.60  0.17 

13.6  0.1 

41.71  0.19 

33.6  0.2 

60.12  0.16 

47.0  0.0 

April  10 

47.43  0.16 

13.7  0.1 

41.52  0.18 

33.8  0.1 

59.96  0.16 

47.0  0.2  ; 

20 

47.27  0.14 

13.8  0.0 

41.34  0.16 

33.9  0.1 

59.81  0.14 

47.2  0.8  i 

30 

47.13  0.11 

13.8  0.0 

41.19  0.13 

'  33.8  0.3 

59.67  0.11 

47.5  0.4 

Mar   10 

47.02  0.08 

13.8  0.0 

41.06  0.10 

33.5  0.4 

59.56  0.09 

47.9  Oi 

20 

46.94  0.04 

13.8  0.0 

40.96  0.06 

33.1  0.5 

59.47  0.06 

48.4  0.6 

30 

46.90  0.00 

13.8  0.1 

40.90  0.02 

32.6  0.6 

59.41  0.02 

49.0  0.6 

June     9 

46.90  0.04 

13.7  0.8 

40.88  0.02 

32.0  0.7 

59.39  0.01 

49.6  0.6  : 

19 

46.94  0.06 

13.4  0.3 

40.90  0.07 

31.3  0.8 

59.40  0.05 

50.2  0.T 

29 

47.00  0.11 

13.1  0.2 

40.97  0.11 

30.5  0.8 

59.45  0.07 

50.9  0.7 

July     9 

47.11  0.16 

12.9  0.2 

41.08  0.16 

29.7  0.8 

59.52  0.12 

51.6  0.7 

19 

47.26  0.20 

12.7  0.2 

41.23  0.18 

28.9  0.9 

59.64  0.15 

62.3  0.6  1 

29 

47.46  0.22 

12.5  0.8 

41.41  0.21 

28.0  0.9 

59.79  0.17 

52.9  0.6 

Aug.    8 

47.68  0.23 

12.2  0.8 

41.62  0.24 

27.1  0.8 

59.96  0.20 

53.5  0.4  ! 

18 

47.91   0.26 

11.9  0.3 

41.86  0.27 

26.3  0.9 

60.16  0.22 

53.9  04  , 

28 

48.16  0.28 

11.6  0.4 

42.13  0.80 

25.4  0.9 

60.38  0.24 

54.2  aO' 

Sepit    7 

48.44  0.80 

11.2  0.6 

42.43  0.81 

24.5  0.9 

60.62  0.26 

54.2  0.1  , 

17 

48.74  0.81 

10.7  0.7 

42.74  0.82 

23.6  0.9 

60.88  0.28 

54.1  0.4 

27 

49.05  0.82 

10.0  0.7 

43.06  0.84 

^.7  0.9 

61.16  0.29 

53.7  0.7 

Oct.      7 

49.37  0.83 

9.3  0.7 

43.40  0.36 

21.8  0.8 

61.45  0.30 

53.0  M  \ 

17 

49.70  0.33 

8.6  0.7 

43.76  0.38 

21.0  0.8 

61.75  0.30 

52.1  1.1 

27 

50.03  0.88 

7.9  0.8 

44.14  0.87 

20.2  0.7 

62.05  0.81 

51.0  1.2 

Nov.     6 

50.36  0.32 

7.1  0.9 

44.51  0.86 

19.5  0.6 

62.36  0.31 

49.8  U 

16 

50.68  0.81 

6.2  0.8 

44.86  0.84 

18.9  0.6 

62.67  0.29 

48.4  1.6  ' 

26 

50.99  0.29 

5.4  0.7 

45.20  0.81 

18.4  0.2 

62.96  0.27 

46.8 1.6 ; 

Dec.     6 

51.28  0.25 

4.7  0.6 

45.51  0.29 

18.2  0.1 

63.23  0.24 

45.2  14 

16 

51.53  0.20 

4.1   0.4 

45.80  0.24 

18.1  0.0 

63.47  0.21 

43.6  U 

26 

51.73  0.16 

3.7  0.3 

46.04  0.19 

18.1  0.3 

63.68  0.16 

42.1  1.4 

36 

51.89 

3.4 

46.23 

18.4 

63.84 

40.7 

Non.— 
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APPASENT  PLA.CES 

OF    THE    ] 

PRINCIPAL   FIXED    STABS,  FOR   THE   UPPER       1 

TRANSIT   AT   WASHINGTON. 

Hdrad 

/>  Geminonun. 
{PoUux.) 

15  AxguB. 

•  Hydne. 

Dvoftha 
Ucmth. 

I>M.Mr(*. 

Peo.  South. 

Right  AwMislon. 

Dm.  North, 

h.      m. 

7    36 

28  2l 

h.          BB. 

8     1 

O             i 

23  54 

h.       m. 

8    39 

O             1 

6  55 

Jan.      1 

47;20  0.16 

3!if.7  0.1 

36.92  0.15 

7.1  Lo 

23.68  0.20 

4^.4  1.6 

11 

47,36  0.11 

37.8  0.8 

37.07  0.10 

10.1  2.8 

23.88  0.16 

44.9  1.2 

21 

47.47  0.06 

38.1  0.4 

37.17  0.04 

12.9  2.6 

24.04  0.11 

48.7  1.0 

31 

47.53  0.00 

38.5  0.6 

37.21  0.01 

15.5  2.4 

24.15  0.06 

42.7  0.8 

Feb.    10 

47.53  0.06 

39.0  0.6 

37.20  0.06 

17.9  2.2 

24.21  0.00 

41.9  0.6 

20 

47.48  0.10 

39.6  0.6 

37.14  0.10 

20.1  1.8 

24.21  0.04 

41.3  0.6 

Ifeivh  1 

47.38  0.14 

40.1   0.6 

37.04  0.13 

21.9  1.6 

24.17  0.08 

40.8  0.3 

11 

47.24  0.16 

40.6  0.6 

36.91  0.16 

23.4  1.1 

24.09  0.11 

40.5  0.1 

21 

47.08  0.18 

41.1  0.4 

36.75  0.18 

24.5  0.7 

23.96  0.13 

40.4  0.1 

31 

46.90  0.18 

41.5  0.8 

36.57  0.19 

25.2  0.8 

23.85  0.14 

40.5  0.2 

April  10 

46.72  0.17 

41.8  0.2 

36.38  0.18 

25.5  0.0 

23.71  0.14 

40.7  0.2 

20 

46.55  0.16 

42.0  0.0 

36.20  0.16 

25.5  0.8 

23.57  0.14 

40.9  0.3 

30 

46.39  o.is 

4&.0  0.1 

36.04  0.15 

25.2  0.7 

23.43  0.13 

41.2  0.4 

May    10 

46.26  O.IO 

41.9  0.2 

35.89  0.14 

24.5  1.0 

23.30  0.11 

41.6  0.4 

20 

46.16  0.07 

41.7  0.4 

35.75  0.12 

•  23.5  1.8 

23.19  0.09 

42.0  0.6 

30 

46.09  0.02 

41.3  0.6 

35.63  0.08 

22.2  1.4 

23.10  0.07 

42.5  0.6 

June     9 

46.07  0.01 

40.6  0.5 

35.55  0.04 

20.8  1.8 

23.03  0.04 

43.0  0.6 

19 

46.08  0.06 

40.3  0.5 

35.51  0.00 

19.0  2.0 

22.99  0.01 

43.5  0.6 

29 

46.13  0.08 

39.6  0.6 

35.51  0.08 

17.0  2.0 

22.98  0.03 

44.1  0.6 

July     9 

46.21  0.13 

39.2  0.6 

35.54  0.06 

15.0  2.1 

23.01  0.06 

44.6  0.4 

19 

46.34  0.17 

38.6  0.7 

35.60  0.09 

12.9  2.2 

23.07  0.09 

45.0  0.4 

29 

46.51  0.20 

37.9  0.7 

35.69  0.14 

10.7  2.0 

23.16  0.12 

45.4  0.8 

Aug.    & 

46.71  0.28 

37.2  0.7 

35.83  0.17 

8.7  1.8 

23.28  0.13 

45.7  0.2 

18 

46.94  0.24 

36.5  0.8 

36.00  0.19 

6.9  1.6 

23.41  0.17 

45.9  0.0 

28 

47.18  0.28 

35.7  0.8 

36.19  0.22 

5.3  1.8 

23.58  0.20 

45.9  0.1 

Sept.    7 

47.46  0.S0 

34.9  0.9 

36.41  0.24 

4.0  0.9 

23.78  0.22 

45.8  0.4 

17 

47.76  0.81 

34.0  0.9 

36.65  0.27 

3.1   0.4 

24.00  0.23 

45.4  0.6 

27 

48.07  0.82 

33.1  1.0 

36.92  0.29 

2.7  0.0 

24.23  0.25 

44.8  0.7 

Oct      7 

48.39  0.84 

32.1  i<0 

37.21  0.80 

2.7  0.5 

24.48  0.29 

44.1  1.1 

17 

48.73  0.85 

31.1  0.9 

37.51  0.38 

3.2  1.0 

24.77  0.82 

43.0  1.8 

27 

49.08  0.86 

30.2  0.9 

37.84  0.33 

4.2  1.5 

25.09  0.33 

41.7  1.6 

Nov.     6 

49.44  0.86 

29.3  0.8 

38.17  0.32 

5.7  1.9 

25.42  0.32 

40.2  1.6 

16 

49.79  0.83 

28.5  0.7 

38.49  0.31 

7.6  2.8 

25.74  0.82 

38.6  1.7 

26 

50.12  0.81 

27.8  0.6 

38.80  0.28 

9.9  2.6 

26.06  0.31 

36.9  1.8 

Dec.     6 

50.43  0.29 

27.2  0.4 

39.08  0.25 

12.5  2.8 

26.37  0.29 

•35.1  1.7 

16 

50.72  0.24 

26.8  0.2 

39.33  0.22 

15.3  3.0 

26.66  0.26 

83.4  1.7 

26 

50.96  0.19 

26.6  0.0 

39.55  0.18 

18.3  3.0 

26.92  0.22 

81.7  1.6 

36 

51.15 

26.6 

39.73 

21.3 

27.14 

30.2 
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APPABEIH'   PLACES 

OF   THE   PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER     || 

TRANSIT    AT   WASHINGTON. 

Sidflreal 

1  Urs»  Majoris. 

t  Argus. 

o  Htd&b.               II 

Dayofthd 

Month. 

RigfaiAseoiBioii. 

Deo.  North, 

Dee.  AntfA. 

Bight  AmndOD. 

D».  South.    ■ 

h.       m. 

48  si 

h.      m. 

O             1 

h.       m. 

0           1 

8    49 

9    13 

58  41 

9    20 

8  i 

Jan.      1 

39.31  0.80 

69.4  1.0 

f.      I. 

22.53  0.28 

i9  8.7 

S.            A. 

44.17  0.23 

ill  u ' 

11 

39.61  0.28 

70.4  1.2 

22.81  0.20 

11.6  S.8 

44.40  0.19 

16.4  i.i ; 

21 

39.84  0.17 

71.6  1.4 

23.01  0.11 

15.4  S.9 

44.59  0.14 

18.6  2.1  1 

31 

40.01  0.09 

73.0  1.6 

23.12  0.08 

19.3  s.9 

44.73  0.09 

20.7  1.9 

Feb.    10 

40.10  0.02 

74.6  1.7 

28.15  0.06 

23.2  S.7 

44.82  0.04 

22.6  u  I 

20 

40.12  0.06 

76.3  1.7 

23.09  0.12 

26.9  8.4 

44.86  0.00 

24.2  u 

March  1 

40.06  0.12 

78.0  1.6 

22.97  0.19 

30.3  8.1 

44.86  0.05 

25.4  1.0  , 

11 

39.94  0.17 

79.6  1.5 

22.78  0.26 

33.4  2.7 

44.81  0.08 

26.4  OJ 

21 

39.77  0.21 

81.1   1.4 

22.53  0.29 

86.1   2.8 

44.73  0.11 

27.2  0.7  ' 

31 

39.56  0.28 

82.5  1.0 

22.24  0.82 

38.4  1.9 

44.62  0.12 

27.9  0.4 

April  10 

39.33  0.24 

83.5  0.7 

21.92  0.88 

40.3  1.4 

44.50  0.18 

28.3  0.1  1 

20 

39.09  0.24 

84.2  0.4 

21.59  0.87 

41.7  0.8 

44.37  0.14 

28.4  0.2 

30 

38.85  0.22 

84.6  0.0 

21.22  0.87 

42.5  0.S 

44.23  0.14 

28.2  0.4 : 

May   10 

38.63  0.20 

84.6  0.8 

20.85  0.84 

42.8  0.1 

44.09  0.12 

27.8  0.S  ! 

20 

38.43  0.17 

84.8  0.7 

20.51  0.81 

42.7  0.7 

43.97  0.10 

27.3  o.« 

80 

38.26  0.18 

83.6  1.0 

20.20  0.29 

42.0  1.1 

43.87  0.08 

26.7  03  ' 

June    9 

38.13  0.09 

82.6  1.2 

19.91  0.26 

40.9  1.6 

43.79  o.<n 

25.9  0.0 

19 

88.04  0.05 

81.4  1.4 

19.65  0.22 

39.3  2.1 

43.72  0.05 

25.0  0.9  : 

29 

37.99  0.00 

80.0  1.6 

19.43  0.17 

37.2  2.4 

43.67  0.02 

24.1  1.1  i 

July     9 

37.99  0.05 

78.4  1.9 

19.26  0.12 

84.8  2.6 

43.65  0.01 

23.0  1.1  , 

19 

38.04  0.09 

76.5  2.0 

19.14  0.05 

32.3  2.8 

43.66  0.04 

21.9  1.2  ; 

29 

38.13  0.14 

74.5  2.1 

19.09  0.00 

29.5  2.9 

43.70  0.06 

20.7  1.1 

Aug.    8 

38.27  0.19 

72.4  2.2 

19.09  0.06 

26.6  2.9 

43.76  0.09 

19.6  1.1 

18 

38.46  0.22 

70.2  2.2 

19.17  0.14 

23.7  2.9 

43.85  0.12 

18.5  0.8 

28 

38.68  0.25 

68.0  2.2 

19.31  0.20 

20.8  8.6 

43.97  0.15 

17.7  0.5 

Sept.    7 

38.93  0.80 

65.8  2.2 

19.51  0.28 

18.2  2.8 

44.12  0.19 

17.2  OJ 

17 

39.23  0.85 

63.6  2.1 

19.79  0.84 

15.9  1.8 

44.31  0.20 

16.9  0.0 

27 

39.58  0.87 

61.5  2.0 

20.13  0.88 

14.1   1.6 

44.51  0.24 

16.9  04 

Oct.     7 

39.95  0.40 

59.5  1.8 

20.51  0.44 

12.6  0.8 

44.75  0.27 

17.2  0.0 

17 

40.35  0.43 

57.7  1.6 

20.95  0.48 

11.8  0.1 

45.02  0.29 

17.8  1.1 

27 

40.78  0.45 

56.1  1.4 

21.43  0.60 

11.7  0.4 

45.31  0.30 

18.9  1.B 

Nov.    6 

41.23  0.45 

54.7  1.2 

21.93  0.60 

12.1   1.2 

45.61  0.82 

20.4  1.7 

16 

41.68  0.46 

53.5  0.9 

22.43  0.51 

13.3  1.7 

45.93  0.84 

22.1  1.7 

26 

42.14  0.44 

52.6  0.4 

22.94  0.48 

15.0  2.4 

46.27  0.83 

23.8  2.1 

Dec.     6 

42.58  0.41 

52.2  0.0 

23.42  0.44 

17.4  2.8 

46.60  0.80 

25.914 

16 

42.99  0.88 

52.2  0.8 

23.86  0.88 

20.2  8.1 

46.90  0.29 

28SitS 

26 

43.37  0.88 

52.5  0.7 

24.24  0.81 

23.3  8.6 

47.19  0.24 

30.7  24 

36 

43.70 

53.2 

24.55 

26.9 

47.43 

33.0 

NOTS.- 

-Before  the  2ad  of] 

AtfOhtheStdeteft 

Id^f  of  the  Month  1 

lngiurttli.8U. 

nidOh.a/lertheM< 

auiNMo; 

I 

i 


FIXED   STARS,    1860. 


277 


APFABKNT  PLACES  OF  THB  PRINCIPAI.  FIXED  STABS,  FOB  THI 

1  UPPSB 

TRANSIT  AT  WASUINGTON. 

Sidcraa 

DkTOftbe 

Month. 

9  UntB  Ifiyoris. 

flLeonis. 

a  LbONIS. 
(ReguluB.) 

Bight  AmHioii. 

DeOL^Snr(A. 

Deo.  iVortA. 

1 
Deo.  North.     \ 

12  38 

h.      m. 

9    23 

52  18 

h.      m. 

9    37 

24  24 

lb  0 

Jan.      1 

31.39  OM 

38.9  0.8 

56.01  0.28 

52.8  0.7 

56.54  0.28 

53.7  1.4  1 

11 

31.75  0.29 

34.7  1.1 

56.29  0.24 

52.1  0.5 

56.82  0.24 

51.3  1.2  ! 

31 

33.04  0.S1 

35.6  1.5 

56.53  0.19 

51.6  0.1 

57.06  0.19 

50.1  1.0 

31 

33.25  0.18 

37.3  1.8 

56.72  0.13 

51.5  0.1 

57.25  0.14 

49.1  0.7 

Feb.    10 

33.38  0.06 

39.1  1.9 

56.85  0.07 

51.6  0.4 

57.39  0.09 

48.4  0.4 

20 

33.44  0.01 

41.0  2.0 

56.92  0.01 

52.0  0.6 

57.48  0.04 

48.0  0.1 

llaich  1 

33.43  0.09 

43.0  1.9 

56.93  0.08 

52.6  0.7 

57.52  0.00 

47.9  0.0 

11 

33.34  0.16 

44.9  1.8 

56.90  0.07 

53.3  0.8 

57.52  0.05 

47.9  0.2 

31 

33.19  0.19 

46.7  1.7 

56.83  0.10 

54.1  0.8 

57.47  0.08 

48.1  0.6 

31 

33.00  0.B3 

48.4  1.4 

56.73  0A2 

54.9  0.8 

57.39  0.10 

48.6  0.6 

April  10 

31.77  0.t6 

49.8  1.0 

56.61  0.18 

55.7  0.7 

57.29  0.11 

49.1  0.6 

20 

31.53  0.26 

60.8  0.7 

56.48  0.15 

56.4  0.7 

57.18  0.12 

49.6  0.4 

30 

31.36  0.26 

51.5  0.8 

56.33  0.15 

57.1  0.6 

57.06  0.18 

50.0  0.6 

^y  ISl 

31.00  0.24 

51.8  0.1 

56.18  0.13 

57.7  0.4 

56.93  0.12 

50.5  0.6 

20 

30.76  0.21 

51.7  0.4 

56.05  0.12 

58.1  0.2 

56.81  0.11 

51.1  0.6 

30 

30.56  0.18 

51.3  0.8 

55.93  0.10 

58.3  0.1 

56.70  0.10 

51.6  0.6 

June     9 

30.37  0.16 

50.5  1.1 

55.83  0.08 

58.4  0.1 

56.60  0.08 

52.1  0.4 

19 

30.33  0.10 

49.4  1.4 

55.75  0.05 

58.3  0.2 

56.52  0.06 

53.5  0.2 

29 

30.13  0.06 

48.0  1.8 

55.70  0.02 

58.1  0.4 

56.46  0.04 

53.7  0.1 

July     9 

30.07  0.00 

46.2  2.0 

55.68  0.01 

57.7  0.5 

56.42  0.01 

53.8  0.1 

19 

30.07  0.0S 

44.2  2.2 

55.69  0.08 

57.2  0.7 

56.41  0.02 

53.9  0.0 

29 

30.10  0.09 

42.0  2.4 

55.72  0.05 

56.5  0.9 

56.43  0.04 

53.9  0.1 

Aug.    8 

30.19  0.14 

39.6  2.5 

55.77  0.09 

55.6  0.9 

56.47  0.06 

53.8  0.S 

18 

30.33  0.18 

37.1  2.6 

55.86  0.18 

54.7  1.1 

56.53  0.06 

92.5  0.6 

28 

30.51  0.22 

34.6  2.6 

55.99  0.16 

58.6  1.8 

56.61  0.12 

51.9  0.7 

Sept.    7 

30.73  0.27 

32.0  2.5 

56.15  0.18 

52.8  1.4 

56.78  0.15 

61SI  0.9 

17 

31.00  0.21 

29.5  2.5 

56.33  0.20 

50.9  1.5 

56.88  0.17 

50.3  1.0 

27 

31.31  0.S6 

27.0  2.4 

56.53  0.24 

49.4  1.7 

57.05  0.21 

^.3  i.i 

Oct.     7 

31.66  0.40 

24.6  2.3 

56.77  0.28 

47.7  1.8 

57.26  0.25 

48.3  1.4 

17 

33.06  0.44 

22.3  2.1 

57.05  0.81 

45.9  1.8 

57.51  0.27 

46.8  1.7 

27 

33.50  0.46 

20.2  1.8 

57.36  0.84 

44.1  1.9 

57.78  0.81 

45.1  1.8 

Nov.    6 
16 

33.96  0.48 

18.4  1.5 

57.70  0.85 

42.2  1.8 

58.09  0.82 

43.3  1.9 

33.44  0.48 

16.9  1.1 

58.05  0.85 

40.4  1.7 

58.41  0.84 

41.4  2.0 

26 

33.93  0.47 

15.8  0.8 

58.40  0.35 

38.7  1.6 

58.75  0.84 

39.4  2.0 

Dec     6 

34.39  0.46 

15.0  0.8 

58.75  0.84 

37.1  1.5 

59.09  0.83 

37.4  1.8 

16 

34.85  0.42 

14.7  0.1 

59.09  0.88 

35.6  1.2 

59.42  0.82 

35.6  1.7 

26 

35.37  0.S9 

14.8  0.6 

59.42  0.29 

34.4  0.9 

59.74  0.29 

33.9  1.6 

36 

35.66 

15.4 

59.71 

33.5 

60.03 

33.3 

-- 
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llOll.Af/briaMl 
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APPARENT  PLACES 

OF    THE 

PRINCIPAL   FIXED    STABS,  FOR   THE   UPPER      1 

TKANSIT   AT   WASHINGTON. 

atdenil 

i;  Argus. 

a  Ubsjb  Majoris. 

d  LeoNIS.                    1 

DKrofth. 
Uonth. 

Right  ABoeDfion. 

Dn.  South, 

Right  Aaoendoii. 

Deo.  North. 

Right  AaoenaUm. 

Dec.  North. 

h.       m. 

10  39 

58  56 

h.       m. 

10  55 

62  29 

h.       m. 

11    6 

21  16 

Jan.      1 

39.60  0.42 

II          u 

43.9  8.1 

8.             •. 

6.44  0.64 

60.4  0.4 

41.06  0.88 

7^.6  1-3 

11 

40.02  0.36 

47.0  8.4 

6.98  0.49 

60.8  0.9 

41.39  0.29 

71.3  1.1 

21 

40.38  0.29 

50.4  8.T 

7.47  0.43 

61.7  1.8 

41.68  0.26 

70.2  0.8 

31 

40.67  0.22 

54.1  8.8 

7.90  0.84 

63.0  1.7 

41.94  0.21 

69.4  0.8 

Feb.    10 

40.89  0.13 

57.9  8.9 

8.24  0.24 

64.7  2.2 

42.15  0.16 

69.1  0.0 

20 

41.02.0.06 

61.8  8.7 

8.48  0.16 

66.9  2.6 

42.31  0.12 

69.1  0.3 

March  1 

41.08  0.02 

65.5  8.6 

8.63  0.06 

69.4  2.6 

42.43  0.06 

69.4  06 

11 

41.06  0.08 

69.0  8.8 

8.68  0.04 

72.0  2.6 

42.49  0.02 

69;9  0.7 

21 

40.96  0.16 

72.3  8.1 

8.64  0.14 

74.6  2.5 

42.51  0.02 

70.6  1.0 

31 

40.83  0.19 

75.4  2.7 

8.50  0.20 

77.1  2^ 

42.49  0.05 

71.6  1.0 

April  10 

40.64  0.28 

78.1  2.8 

8.30  0.24 

79.4  2.0 

42.44  0.07 

72.6  1.0 

20 

40.41   0.26 

80.4  1.9 

8.06  0.81 

81.4  1.8 

42.37  0.10 

73.6  1.0 

30 

40.15  0.29 

82.3  1.4 

7.75  0.88 

83.2  1.4 

42.27  O.ll 

74.6  0.9 

May    10 

39.86  0.29 

83.7  0.9 

7.42  0.84 

84.6  0.8 

42.16  0.11 

75.5  0.9 

20 

39.57  0.31 

84.6  0.8 

7.08  0.86 

85.4  0.8 

42.05  0.12 

76.4  0.8 

30 

39.26  0.81 

84.9  0.1 

6.72  0.84 

85.7  0.1 

41.93  0.11 

77.2  0.5 

June     9 

38.95  0.30 

84.8  0.6 

6.38  0.81 

85.6  0.6 

41.82  0.11 

77.7  0.4 

19 

38.65  0.28 

84.2  0.9 

6.07  0.29 

85.0  1.0 

41.71  0.10 

78.1  0.2 

29 

38.37  0.25 

83.3  1.4 

5.78  0.25 

84.0  1.6 

41.61  0.09 

78.3  0.0 

July     9 

38.12  0.21 

81.9  1.9 

5.53  0.21 

82.4  1.9 

41.52  0.07 

78.3  0.2 

19 

37.91  0.18 

80.0  2.4 

5.32  0.16 

80.5  2.2 

41.45  0.04 

78.1  0.5 

29 

37.73  0.14 

77.6  2.6 

5.16  0.12 

78.3  2.6 

41.41  0.02 

77.6  0.7 

Aug.    8 

37.59  0.06 

75.0  2.7 

5.04  0.06 

75.7  2.9 

41.39  0.00 

76.9  0.7 

18 

37.53  0.00 

72.3  2.7 

4.99  0.01 

72.8  8.1 

41.39  0.02 

76.2  1.0 

28 

37.53  0.05 

69.6  2.7 

5.00  0.08 

69.7  8.2 

41.41  0.04 

75.2  1.2  * 

Sept.    7 

37.58  0.14 

66.9  2.6 

5.08  0.14 

66.5  8.8 

41.45  0.09 

74.0  1.4 

17 

37.72  0.21 

64.3  2.6 

5.22  0.20 

63.2  3.8 

41.54  0.12 

72.6  1.7 

27 

37.93  0.29 

61.8  2.2 

5.42  0.28 

59.9  8.8 

41.66  0.16 

70.9  1.9 

Oct.      7 

38.22  0.84 

59.6  1.6 

5.70  0.84 

56.6  8.8 

41.82  0.20 

69.0  2.0 

17 

38.56  0.41 

58.0  1.1 

6.04  0.42 

53.3  8.1 

42.02  0.24 

67.0  2.1 

27 

38.97  0.46 

56.9  0.6 

6.46  0.47 

50.2  2.9 

42.26  0.26 

64.9  2.8  i 

Nov,     6 

39.43  0.50 

56.4  0.1 

6.93  0.52 

47.3  2-5 

42.52  OM 

62.6  2.8 

16 

39.93  0.64 

56.5  0.7 

7.45  0.57 

44.8  2.1 

42.82  0.84 

60.3  2.3 

26 

40.47  0.64 

57.2  1.4 

8.02  0.59 

42.7  1.8 

43.16  0.85 

68.0  2.3  . 

Dec.     6 

41.01   0.58 

58.6  2.0 

8.61  0.60 

40.9  1.1 

43.51  0.85 

55.7  2.0 

16 

41.54  0.50 

60.6  2.4 

9.21  0.60 

39.8  0.6 

43.86  0.86 

53.7  1.7 

.     26 

42.04  0.46 

63.0  2.9 

9.81  0.66 

39.2  0.0 

44.21  0.84 

52.0  1.5 

36 

42.49 

65.9 

10.37, 

39.2 

44.55 

50.5 

NOTB.— 
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APPARENT  PT.ACES  OF  THE 

PMNCIPAI.  FIXED  STARS,  FOB  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 

aomal 

i  Hydro  et  Crateris. 

p  Lbonis. 

r  Ursjb  Majobis 

ULjotOu 

Right  AMadon. 

Dee.  South. 

KWhtAwaufam. 

Deo,  North, 

Bight  ABoension. 

Deo.  North, 

h.    m. 

0             1 

h.     m. 

O             1 

h.    m. 

O             1 

11  12 

14     1 

11    41 

15  20 

11  46 

54  27 

Jan.      1 

8.             8. 

21.79  0.82 

18.3  2.6 

8.            8. 

56.20  0.88 

64.9  1.8 

28.88  0.48 

ei.i  0.7 

11 

22.11   0.28 

20.8  2.5 

56.53  0.81 

63.1  1.5 

29.36  0.45 

60.4  0.0 

21 

22.39  0.24 

23.3  2.8 

56.84  0.28 

61.6  1.1 

29.81  0.41 

60.4  0.6 

31 

22.63  0.20 

25.6  2.2 

57.12  0.24 

60.5  0.7 

30.22  0.35 

61.0  1.1 

Feb.    10 

22.83  0.16 

27.8  2.0 

57.36  0.19 

59.8  0.4 

30.57  0.28 

62.1  1.6 

20 

22.99  0.11 

29.8  1.9 

57.55  0.14 

59.4  0.2 

30.85  0.21 

63.7  1.9 

Maich  1 

23.10  0.06 

31.7  1.7 

57.69  0.10 

59.2  0.1 

31.06  0.13 

65.6  2.2 

11 

23.16  0.03 

33.4  1.S 

57.79  0.06 

59.3  0.4 

31.19  0.06 

67.8  2.4 

21 

23.19  0.01 

34.7  1.0 

57.85  0.01 

59.7  0.7 

31.25  0.01 

70.2  2.6 

31 

23.18  0.04 

35.7  0.8 

57.86  0.01 

60.4  0.9 

31.24  0.07 

72.8  2.B 

April  10 

23.14  0.06 

36.5  0.6 

57.85  0.04 

61.3  0.9 

31.17  0.12 

75.3  2.8 

'             20 

23.08  0.09 

37.1  0.4 

57.81  0.08 

62.2  0.9 

31.05  0.18 

77.6  2.1 

,             30 

22.99  0.10 

87.5  0.2 

57.73  0.09 

63.1  0.9 

30.87  0.21 

79.7  1.8  ' 

Mav    10 

22.89  0.10 

.37.7  0.1 

57.64  0.09 

64.0  0.9 

30.66  0.28 

81.5  1.6  ' 

20 

22.79  0.10 

87.6  0.4 

57.55  0.10 

64.9  0.8 

30.43  0.24 

83.0  1.0  { 

30 

22.69  0.11 

37.2  O.B 

57.45  0.11 

65.7  0.7 

30.19  0.25 

84.0  0.6  1 

June     9 

22.58  0.10 

36.7  0.6 

57.34  0.10 

66.4  0.6 

29.94  0.25 

84.6  0.2  1 

19 

22.48  0.10 

36.1  0.8 

57.24  0.10 

67.0  0.4 

29.69  0.25 

84.8  0.8 

29 

22.38  0.09 

85.3  0.9 

57.14  0.10 

67.4  0.2 

29.44  0.23 

84.5  0.7 

July     9 

22.29  0.07 

34.4  1.0 

57.04  0.08 

67.6  0.1 

29.21  0.20 

83.8  1.2 

19 

22.22  0.06 

33.4  1.0 

56.96  0.07 

67.7  0.0 

29.01  0.17 

82.6  1.6 

29 

22.17  0.04 

32.4  1.1 

56.89  0.05 

67.7  0.2 

28.84  0.14 

81.1  2.0 

Aug.    8 

22.13  0.02 

31.3  1.1 

56.84  0.08 

67.5  0.5 

28.70  0.11 

79.1   2.8 

1^ 

22.11  0.02 

30.2  1.0 

56.81  0.02 

67.0  0.7 

28.59  0.08 

76.8  2.6 

28 

22.13  0.04 

29.2  0.8 

56.79  0.01 

66.3  0.9 

28.51  0.08 

74.2  2.8 

Sept.    7 

22.17  0.08 

28.4  0.6 

56.80  0.08 

65.4  1.1 

28.48  0.02 

71.4  8.1 

17 

22.25  0.10 

27.8  0.4 

56.83  0.09 

64.3  1.3 

'28.50  0.09 

68.3  8.2 

27 

22.35  0.15 

27.4  0.1 

56.92  0.12 

63.0  15 

28.59  0.14 

65.1  8.2 

Oct.      7 

22.50  0.19 

27.3  0.2 

57.04  0.16 

61.5- 1.8 

28.73  0.19 

61.9  3.4 

17 

22.69  0.23 

27.5  0.4 

57.20  0.20 

59.7  2.0 

28.92  0.27 

58.5  8.5 

27 

22.92  0.27 

27.9  0.9 

57.40  0.23 

57.7  2.1 

29.19  0.33 

55.0  8.8 

Nov.    6 

23.19  0.80 

28.8  1.8 

57.63  0.27 

55.6  2.2 

29.52  0.37 

51.7  8.0 

16 

23.49  0.82 

30.1  1.7 

57.90  0.81 

53.4  2.3 

29.89  0.42 

48.7  2.7 

26 

23.81  0.88 

31.8  1.9 

58.21  0.82 

51.1  2.3 

30.31  0.46 

46.0  2.6 

Dec,     6 

24.14  0.84 

33.7  2.1 

58.53  0.84 

48.8  2.2 

30.77  0.47 

43.5  1.9 

16 

24.48  0.86 

35.8  2.8 

58.87  0.86 

46.6  2.1 

31.24  0.50 

41.6  1.4 

26 

24.83  0.88 

38.1  2.4 

59.22  0.84 

44.5  2.0 

31.74  0.49 

40.2  0.8 

36 

25.16 

40.5 

59.56 

42.5 

32.23 

89.4 

■ftv  th.  ai  of  Httoh  U  iMghu  at  th*  adMwa  Oh.  HAm  tlM  HMO  Koon. 
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FIXED    STARS,    1860. 


APPAKENT  PLACES 

OP  THE  : 

PRmciPAL  vrsmt  stabs,  bob  thk  uppkb    | 

TRANSIT   AT   WASHINQTON. 

Bideiml 

fl  Cham«I«oiitU. 

a«Crncfa. 

/tCorri. 

Jkkyatiha 

1       Month. 

Bight  AmmmImi. 

Deo.  SoHik. 

U^Amnioii. 

Dee.  South, 

Bl^tAlMMtaL 

Dee.  South. 

h.      m. 

0            1 

h.      m. 

O             1 

h.         IB. 

O             1 

12  10 

78  31 

12  18 

62  19 

12  27 

22  37 

t.           f. 

II         n 

a.         t. 

n         u 

1.           1. 

«            M 

Jan.      1 

12.55  1.20 

51.6  1.9 

50.50  0.69 

8.3  2.1 

2.97  0.83 

18.9  2.8 

11 

13.75  1.10 

53.5  2.4 

51.09  0.64 

10.4  2.5 

8.30  0.84 

21.2  2.4 

21 

14.85  0.98 

55.9  2.8 

51.63  0.60 

12.9  2.9 

8.64  0.81 

23.6  2.4 

81 

15.83  0.85 

58.7  8.2 

52.13  0.43 

15.8  8.2 

8.95  0.28 

26.0  2.4 

Feb.    10 

16.68  0.69 

61.9  S.6 

52.56  0.S6 

19.0  8.4 

4.23  0.24 

28.4  2J 

20 

17.37  0.61 

65.5  S.8 

52.92  0.80 

22.4  8.6 

4.47  0.19 

30.7  2J 

March  1 

17.88  0.86 

69.3  4.0 

53.22  0.22 

26.0  8.6 

4.66  0.15 

33.0  2.1 

11 

18.23  0.20 

73.3  8.9 

53.44  0.14 

29.6  8.6 

4.81  0.11 

35.1  1.8 

21 

18.43  0.04 

77.2  8.7 

53.58  0.06 

33.1  8.4 

4.92  0.07 

36.9  1.5 

31 

18.47  0.12 

80.9  8.6 

53.64  0.00 

36.5  8.2 

4.99  0.04 

88.4  1.8 

April  10 

18.35  0.27 

84.5  8.4 

53.64  0.06 

39.7  2.9 

5.03  0.01 

39.7  1.2 

20 

18.08  0.42 

87.9  8.8 

53.58  0.11 

42.6  2.6 

5.04  0.02 

40.9  1.0 

30 

17.66  0.64 

91iJ  2.9 

58.47  0.17 

45.2  8.4 

5.02  0.05 

41.9  0.7 

May    10 

17.12  0.66 

94.1  2.4 

53.30  0.21 

47.6  2.1 

4.97  0.07 

42.6  0.4 

20 

16.47  0.76 

96.5  1.9 

53.09  0.26 

49.7  1.7 

4.90  0.07 

43.0  0.2 

80 

15.71  0.83 

98.4  1.4 

52.84  0.29 

51.4  1.2 

4.83  0.09 

43.2  0.0 

June     9 

14.88  0.87 

99.8  0.9 

52.55  0.80 

52.6  0.7 

4.74  0.10 

43.2  0.8 

19 

14.01  0.89 

100.7  0.6 

52.25  0.82 

53.3  0.2 

4.64  0.12 

42.9  0.6 

29 

13.12  0.90 

101.2  0.1 

51.93  0.82 

53.5  0.3 

4.52  0.12 

42.4  0.7 

July     9 

12.22  0.87 

101.1  0.7 

51.61  0.82 

53.2  0.9 

4.40  0.11 

41.7  0.8 

19 

11.35  0.84 

100.4  1.2 

51.29  0.80 

52.3  1.3 

4.29  0.09 

40.9  0.8 

29 

10.51  0.76 

99JJ  1.7 

50.99  0.28 

51.0  1.8 

4.20  0.09 

40.1  1.1 

Aug.    8 

9.75  0.68 

97.5  2.2 

50.71  0.24 

49.2  2.1 

4.11  0.08 

39J0  1.2 

18 

9.12  0.60 

95.3  2.5 

50.47  0.19 

47.1  2.8 

4.03  0.07 

.87.8  1.2 

28 

8.62  0.86 

92.8  2.8 

50.28  0.12 

44.8  2.5 

3.96  0.04 

36.6  1.1 

Sept.    7 

8.26  0.16 

90.0  2.9 

50.16  0.04 

42.8  2.6 

3.92  0.00 

35i  1.1 

17 

8.10  0.05 

87.1  8.1 

50.12  0.02 

39.7  2.8 

3.92  0.04 

84.4  1.0 

27 

8.15  0.26 

84.0  2.9 

50.14  0.13 

36.9  2.6 

8.96  0.07 

33.4  0.7 

Oct      7 

8.40  0.45 

81.1  2.7 

50.27  0.22 

34.3  2.4 

4.08  0.12 

32.7  OJ 

17 

8.85  0.66 

78.4  2.6 

50.49  0.81 

31.9  2.0 

4.15  0.18 

82.2  0.2 

27 

9.51  0.88 

75.9  2.1 

50.80  0.89 

29.9  1.6 

4.33  0.22 

32.0  0.0 

Nov.     6 

10.34  0.99 

73.8  1.6 

51.19  0.45 

28.3  1.1 

4.55  0.26 

32.0  as 

16 

11.33  1.12 

72.2  1.1 

51.64  0.62 

27.2  0.6 

4.80  0.81 

32.6  1.1 

26 

12.45  1.21 

71.1  0.4 

52.16  0.66 

26.6  0.1 

5.11  0.84 

33.7  1.4 

Dec.     6 

13.66  1.24 

70.7  0.2 

52.72  0.60 

26.7  0.5 

5.45  0.86 

35.1  1.7 

16 

14.90  1.27 

70.9  1.0 

53.32  0.62 

27.2  1.2 

5.80  0.86 

36.8  i.» 

26 

16.17  1.23 

71.9  1.6 

53.94  0.60 

28.4  1.7 

6.16  0.85 

38.7  2.1 

36 

17.40 

73.5 

54.54 

30.1 

6.51 

40.8 

Non.- 
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APPABBNT  PLACES  OF  THE  FBINCIPAI.  ]PIXED  STARS,  FOB  THE 

UPPER 

TRANSIT  AT  WASHINQTON. 

SUocil 

IS  CaDam  Yeoaticonim. 

a  VlKOINIB. 

n  Vnax  Majobib. 

D»j  of  ib» 
Month. 

D6e.iV^rtA. 

D^Sautk. 

Blgh>AiMari«n. 

D».  North, 

h.     m. 

39    i 

h,     in. 

0            1 

b.     in. 

O            1 

12  49 

13  17 

10  25 

13  42 

50     0 

1.           1. 

H            U 

1.           i. 

H            11 

0.           1. 

N            II 

Jan.      1 

29.32  0.39 

70.5  1.7 

49.80  0.85 

51,5  2.1 

1.66  0.44 

24.0  2.0 

11 

29.71  0.88 

68.8  1.1 

50.15  0.83 

53.6  2.0 

2.10  0.45 

22.0  1.4 

'            21 

30.09  0.87 

67,7  0.6 

50.48  0.82 

55.6  2.0 

2.55  0.43 

20.6  0.7 

81 

30.46  0.84 

67.1  0.0 

50.80  0.29 

57.6  1.9 

2.98  0.41 

19.9  0.2 

Feb.   10 

30.80  0.29 

67,1  0.6 

51.09  0.26 

59.6  1.7 

3.39  0.37 

19.7  0.5 

20 

31.09  0.22 

67,6  0.9 

51.85  0.23 

61.2  1.6 

3.76  0.32 

20,2  1,0 

March  1 

31.31  0.19 

68.5  1.S 

51.58  0.19 

62.7  1.8 

4.08  0.27 

21,2  1,6 

11 

31.50  0.14 

69.8  1.7 

51.77  0.16 

64.0  1.1 

4.35  0.22 

22,7  2.0 

21 

31.64  0.06 

71.5  1.9 

51.93  0.12 

65.1  0.8 

4.57  0.16 

24.7  2.4 

31 

31.72  0.04 

73.4  3.1 

52.05  0.09 

65.9  0.6 

4.73  0.11 

27.1   2.6 

1   April  10 

31.76  0.01 

75,5  2,1 

52.14  0.06 

66.5  0.4 

4.84  0.05 

29.7  2.6 

20 

31.75  0.04 

77,6  1.2 

52.20  0.03 

66.9  0.2 

4.89  0.01 

32.3  2.7 

30 

31.71  0.07 

79.8  2.0 

52.23  0.01 

67.1  0.1 

4.88  0.05 

35.0  2.6 

I    May    10 

31.64  0.10 

81.8  1.8 

52.24  0.02 

67iJ  0,1 

4.83  0.10 

37.6  2.4 

20 

31.54  0.14 

83.6  1.7 

52.22  0.05 

67.1  0.8 

4.73  0.14 

40.0  2.2 

80 

31.^  0.15 

85.3  1.4 

52.17  0.06 

66.8  0,3 

4.59  0.17 

42.2  1.9 

June     9 

31.25  0.15 

86.7  0.9 

52.11  0.07 

66,5  0,4 

4.42  0.19 

44.1  1.5 

19 

31.10  0.16 

87.6  0.6 

52.04  0.08 

66.1  OJi 

4.23  0.21 

45.6  1.1 

1             29 

30.94  0.17 

88.2  0.2 

51.96  0.10 

65.6  0.6 

4.02  0.23 

46.7  0.6 

1   July     9 

30.77  0.16 

88.4  0.1 

51.86  0.10 

65.0  0,6 

3.79  0.24 

47,3  0.2 

19 

30.61  0.16 

88.3  0.5 

51.76  0.11 

64.4  0.6 

3.55  0.25 

47,5  0.2 

29 

30.45  0.15 

87.8  0.9 

51.65  0.10 

63.8  0.7 

3.30  0.24 

47.3  0.6 

Aug.    8 

30.30  0.18 

86,9  1,8 

51.55  0.09 

63.1  0.6 

3.06  0.23 

46,8  1,2 

18 

30.17  0.11 

85.6  1.6 

51.46  0.09 

62.5  0.6 

2.83  0.22 

45,6  1,7 

28 

30.06  0.08 

64.0  2.0 

51.37  0.08 

61.9  0.6 

2.61  0.20 

4a9  2.1 

Sept.    7 

29.96  0.05 

62.0  2.2 

51.29  0.05 

61.4  0.4 

2.41  0.15 

41.8  2,4 

17 

29.93  0.02 

79.8  2.6 

51.24  0.02 

61.0  0.2 

2.26  0.11 

89,4  2.8 

27 

29.91  0.02 

77.3  2,8 

51.22  0.02 

60,8  0.0 

2.15  0.07 

36.6  S.0 

Oct.      7 

29.93  0.09 

74.5  2.9 

51.24  O.06 

60.8  0.2 

2.08  0.01 

33.6  8.2 

17 

30.02  0.14 

71.6  8.1 

51.30  0.12 

61.0  0.4 

2.07  0.05 

30,4  8.6 

27 

30.16  0.19 

68,5  8,2 

51.42  0.16 

61.4  0.8 

2.12  0.12 

26,8  8,6 

Not.    6 

30.35  0.28 

65,3  8.1 

51.58  0.21 

62.2  1.0 

2.24  0.18 

23,2  8,5 

16 

30.58  0.29 

62.2  8.1 

51.79  0.24 

63.2  1.2 

2.42  0.25 

19,7  8.4 

26 

30.87  0.83 

59.1  2.9 

52.03  0.29 

64.4  1.6 

2.67  0.30 

16.3  8.2 

Dec     6 

31.20  0.86 

56.2  2,6 

52.32  0.32 

65.9  1.8 

2.97  0.36 

13.1  8.0 

16 

31.56  0.89 

53.6  2,2 

52.64  0.34 

67.7  2.0 

3.33  0.40 

10.1  2.8 

26 

31.95  0.89 

51,4  IJ) 

52.98  0.34 

69,7  2,0 

3.73  0.42 

4.15 

7.3  2.2 

36 

32.34 

49,5 

53.32 

71.7 

5.1 

after  till 

•  22d<iflbi«hit 

b«giHftttlMSid«ra 

riOh-tt/tmUwl 

f«niNbon. 

36 
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FIXED    STARS,    1860. 


APPARENT  PLACES 

OF   THE  : 

PRINCIPAL   FIXED    STAR8,  FOR   THE   UPPER      1 

TRANSIT   AT   WASHINGTON. 

Sidereal 

Si^ofthe 

Month. 

rj  BootiB. 

|9  Centaori. 

a  Boons.                   1 
{Anlunu.)                 1 

Deo.  North, 

Bight  Awenrion. 

!.«.*««. 

1 

Dm.  AbrtA.     ' 

h.       m. 

13  48 

O             1 

19    5 

h.      m. 

13  53 

59  41 

h.    m. 

14    9 

19  54 

Jan.      1 

1.58  0.34 

II         II 

48.6  2.2 

58.35  0.60 

34.8  0.8 

16.88  0.34 

31.3  2.4  ! 

11 

1.92  0.34 

46.4  1.9 

58.95  0.58 

35.1  1.3 

17.22  0.34 

28.9  2.0  ; 

21 

2.26  0.84 

44.5  1.5 

59.53  0.65 

36.4  1.8 

17.56  0.38 

26.9  1.6  i 

31 

2.60  0.32 

43.0  1.1 

60.08  0.53 

38.2  2.1 

17.89  0.81 

25.3  1.2 

Feb.    10 

2.92  0.29 

41.9  0.6 

60.61  0.50 

40.S  2.4 

18.20  0.80 

24.1  0.8  . 

20 

3.21  0.26 

41.3  0.2 

61.11   0.45 

42.7  2.8 

18.50  0.26 

23.3  0.8 

March  1 

3.46  0.21 

41.1  0.2 

61.56  0.88 

45.5  2.9 

18.76  0.23 

23.0  0.2  ! 

11 

3.67  0.18 

41.3  0.5 

61.94  0.83 

48.4  8.0 

18.99  0.20 

23.2  0.5  : 

21 

3.85  0.15 

41.8  0.9 

62.27  0.28 

51.4  8.0 

19.19  0.17 

23.7  0.9 

31 

4.00  0.11 

42.7  1.2 

62.55  0.22 

54.4  S.1 

19.36  0.13 

24.6  1.8 

April  10 

4.11  0.08 

43.9  1.3 

62.77  0.16 

67.5  2.9 

19.49  0.09 

25.8  1.4 

20 

4.19  0.04 

45.2  1.5 

62.93  0.09 

60.4  2.8 

19.58  0.06 

27.2  1.5 

30 

4.23  0.01 

46.7  1.6 

63.02  0.04 

63.3  2.7 

19.64  0.03 

28.7  1.6 

May    10 

4.24  0.02 

48.3  1.5 

63.06  0.03 

65.9  2.4 

19.67  0.00 

80.3  i.« 

20 

4.22  0.04 

49.8  1.5 

63.03  0.08 

66.3  2.2 

19.67  0.02 

31.9  1  6 

30 

4.18  0.06 

51.3  1.4 

62.95  0.13 

70.5  1.8 

19.65  0.04 

33.5  1.5 

June     9 

4.12  0.08 

52.7  K2 

62.82  0.17 

72.3  1.4 

19.61  0.08 

35.0  1.8 

19 

4.04  0.10 

53.9  1.0 

62.65  0.22 

78.7  1.1 

19.58  0.10 

36.8  1.1 

29 

3.94  0.11 

54.9  0.8 

62.43  0.26 

74.8  0.7 

19.43  0.11 

87.4  0.9 

July     9 

3.83  0.12 

55.7  0.6 

62.17  0.27 

75.5  0.2 

19.32  0.12 

38.3  0.6 

19 

3.71  0.13 

56.3  0.8 

61.90  0.29 

75.7  0.8 

19.20  0.14 

38.9  0.4 

29 

3.58  0.14 

56.6  0.0 

61.61  0.80 

75.4  0.7 

19.06  0.14 

39.3  0.1  1 

Aug.    8 

3.44  0.14 

56.6  0.2 

61.31  0.29 

74.7  1.1 

18.92  0.15 

89.4  0.2  , 

18 

3.30  0.12 

56.4  0.6 

61.02  0.28 

73.6  1.6 

18.77  0.14 

89.2  0.5  ! 

28 

3.18  O.IO 

55.9  0.8 

60.74  0.24 

72.0  1.8 

18.63  0.13 

38.7  0.8 

Sept.    7 

3.08  0.08 

55.1  1.0 

60.50  0.19 

70.2  2.1 

18.50  0.10 

87.9  1.0 

17 

3.00  0.03 

54.1  1.4 

60.31  0.14 

68.1  2.8 

18.40  0.08 

36.9  1.8 

27 

2.95  0.02 

52.7  1.6 

60.17  0.05 

65.8  2.4 

18.32  0.04 

35.6  1.6 

Oct.      7 

2.93  0.03 

51.1   1.9 

60.12  0.03 

68.4  2.4 

18.28  0.00 

84.0  1.9 

17 

2.96  0.06 

49.2  2.2 

60.15  0.12 

61.0  2.4 

18.28  0.08 

32.1  2.8 

27 

3.02  0.12 

47.0  2.4 

60.27  0.21 

58.6  2.1 

18.31  0.09 

29.8  2.5 

Nov.     6 

3.14  0.17 

44.6  2.5 

60.48  0.29 

56.5  1.8 

18.40  0.14 

27.3  2.6 

16 

3.31  0.21 

42.1  2.6 

60.77  0.89 

54.7  1.6 

18.54  0.20 

24.7  2.6 

26 

3.52  0.23 

39.5  2.7 

61.16  0.45 

58.2  1.1 

18.74  0.28 

22.1  2.6 

Dec.     6 

3.77  0.29 

36.8  2.6 

61.61  0.51 

52.1  0.5 

18.97  0.26 

19.6  2.8 

16 

4.06  0.32 

34.2  2.5 

62.12  0.64 

51.6  0.1 

19.23  0.81 

16.7  2.6  ; 

26 

4.38  0.33 

31.7  2.2 

62.66  0.58 

61.7  0.6 

19.54  0.88 

14.1  2.4 

36 

4.71 

29.5 

63.24 

52.2 

19.87 

11.7 

Non.- 

-Before  the  22d of  1 

1  day  of  the  Month  t 

nshmtttteSlto 

ma  Oh.  a/l«r  the  M« 

•nNooB; 
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AFPAKKNT  FLACB8  OF  THB 

PBIHCIPAI.  PIXRD  STABS,  FOB  THI 

,  UPPER 

TRANSIT  AT  WASHINGTON. 

Sid«ml 

a'Centaori. 

f  BOOTIB. 

a*  IiIBKS.                     1 

IHvofth. 

Month. 

Bight  AmmmIoii. 

D«o.  South, 

Right  .AmnilOB. 

DM.JVor(A. 

Bight  AMudon. 

Dec.5o«A. 

h.     m. 

O             1 

h.     m. 

O              I 

h.     m. 

O             1 

14  30 

60  15 

14  38 

27  39 

14  43 

15  27 

8.          8. 

M            Jl 

8.           8. 

u        u 

8.           8. 

M           11 

Jan.      1 

7.38  0.68 

1.5  0.8 

52.42  0.34 

41.1   2.4 

8.38  0.34 

32.0  1.6 

11 

7.96  OM 

1.8  0.8 

52.76  0.84 

38.7  2.0 

8.72  0.34 

83.6  1.6 

21 

8.54  0.68 

2.6  1.2 

53.10  0.34 

36.7  1.6 

9.06  0.34 

35.2  1.7 

31 

9.12  0.66 

8.8  1.6 

53.44  0.34 

35.1  1.2 

9.40  0.82 

36.9  1.6 

Feb.    10 

9.68  0.64 

5.4  1.9 

53.78  0.32 

38.9  0.6 

9.72  0.31 

38.5  1.6 

20 

10.22  0.60 

7.8  2.8 

54.10  0.29 

38.8  0.1 

10.03  0.80 

40.0  1.4 

Maich  1 

10.72  0.46 

9.6  2.5 

54.39  0.26 

33.2  0.4 

10.33  0.27 

41.4  1.2 

11 

11.17  0.S7 

12.1  2.6 

54.65  0.24 

38.6  0.8 

10.60  0.24 

42.6  1.1 

21 

11.54  0.83 

14.7  2.8 

54.89  0.20 

34.4  1.8 

10.84  0.21 

43.7  0.9 

31 

11.87  0.28 

17.6  2.8 

55.09  0.16 

35.7  1.6 

11.05  0.18 

44.6  0.7 

April  10 

12.15  0.22 

20.8  2.8 

55.25  0.13 

37.3  1.8 

11.23  0.16 

45.3  0.6 

20 

12.37  0.17 

28.1  2.8 

55.38  0.09 

39.1  2.1 

11.38  0.12 

45.8  0.8 

90 

12.54  0.10 

25.9  2.7 

55.47  0.05 

41.2  2.1 

11.50  0.09 

46.1  0.2 

May    10 

12.64  0.03 

28.6  2.5 

55.52  0.02 

48.8  2.1 

11.59  0.06 

46.3  0.1  1 

20 

12.67  0.08 

31.1  2.2 

55.54  0.01 

45.4  2.0 

11.65  0.03 

46.4  0.0 

30 

12.64  0.09 

38.8  2.0 

55.53  0.04 

47.4  1.9 

11.68  0.00 

46.4  0.1 

June     9 

12.55  0.14 

85.8  1.7 

55.49  0.07 

49.3  1.7 

11.68  0.02 

46.3  0.2 

19 

12.41  0.19 

37.0  1.4 

55.42  0.10 

51.0  1.6 

11.66  0.05 

46.1  0.8 

29 

12.22  0.22 

38.4  1.0 

55.32  0.12 

52.6  1.8 

11.61  0.08 

45.8  0.8 

July     9 

12.00  0.28 

39.4  0.6 

55.20  0.14 

53.9  0.9 

11.53  0.10 

45.5  0.4 

19 

11.72  0.81 

40.0  O.I 

55.06  0.15 

54.8  0.6 

11.43  0.11 

45.1  0.6 

29 

11.41  0.82 

40.1  0.8 

54.91  0.16 

55.3  0.8 

11.32  0.18 

44.6  0.6 

Aug.    8 

11.09  0.83 

39.8  0.8 

54.75  0.17 

55.6  0.1 

11.19  0.13 

44.1  0.5 

18 

10.76  0.82 

39.0  1.2 

54.58  0.17 

55.5  0.6 

11.06  0.14 

43.6  0.6 

28 

10.44  0.80 

37.8  1.6 

54.41  0.16 

55.0  0.9 

10.92  0.18 

43.0  0.6 

Sept.    7 

10.14  0.26 

36.2  1.8 

54.26  0.14 

54.1  1.1 

10.79  0.11 

42.5  0.6 

17 

9.88  0.20 

34.4  2.1 

54.12  0.12 

53.0  1.4 

10.68  0.09 

42.0  0.5 

27 

9.68  0.14 

32.8  2.8 

54.00  0.08 

51.6  1.9 

10.59  0.07 

41.5  0.8 

Oct.     7 

9.54  0.04 

30.0  2.4 

53.92  0.04 

49.7  2.2 

10.52  0.03 

41.2  0.2 

17 

9.50  0.04 

27.6  2.6 

53.88  0.00 

47.5  2.4 

10.55  0.08 

41.0  0.0 

27 

9.54  0.14 

25.1  2.8 

53.88  0.04 

45.1  2.6 

10.63  0.13 

41.0  0.2 

Nov.     6 

9.68  0.22 

22.8  2.0 

53.92  0.11 

42.6  2.8 

10.76  0.18 

41.2  0.4 

16 

9.90  0.81 

20.8  1.8 

54.03  0.17 

39.8  8.1 

10.94  0.23 

41.6  0.7 

26 

10.21  0.89 

19.0  1.4 

54.20  0.21 

86.7  8.0 

11.17  0.26 

42.3  1.0 

Dec     6 

10.60  0.47 

17.6  0.9 

54.41  0.26 

33.7  2.9 

11.43  0.31 

43.3  1.2 

16 

11.07  0.62 

16.7  0.6 

54.67  0.28 

30.8  2.8 

11.74  0.32 

44.5  1.8 

26 

11.59  0.66 

16.1  0.0 

54.95  0.82 

28.0  2.5 

12.06 

45.8  1.6 

36 

12.15 

16.1 

55.27 

25.5 

47.3 

tfte  Ow  au  of  Muali  tt  b«giiu  (t  Ow  SUaral  Oh.  M>ra  tlw  M«u  Horn. 
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FIXED   STARS,    1860. 


APPABKNT  PLACES 

OF    THE 

PRmCIPAI.   PKED    STABS,  JOB   THE  TJPPBB 

TBANSIT   AT   WASHINOTON. 

Slderwl 

|>  UBSiB  MiKOKIg. 

jIIiibiR. 

a  COBOKA  BORSAI48            J 

Day  of  the 

Montli. 

DM.iKifM. 

BVitAiMaatoB. 

Doe.  &mtk. 

Dec.  North. 

h.     m. 

lid 

b.     m. 

O             1 

h.     m. 

O             1 

14  51 

15    9 

8  61 

15  28 

27  10 

Jan.      1 

7'!"41  0.78 

73.9  2.8 

8.            t. 

28.58  0.82 

55.9  1.6 

46.41  0.31 

61.1  s.« 

11 

8.19  0.8S 

71.6  1.7 

28.90  0.83 

57.5  1.7 

45.72  0.32 

58.5  2.8  1 

21 

9.02  0.86 

69.9  i.i 

29.23  0.83 

59.2  1.6 

46.04  0.34 

56.2  1.8 ; 

31 

9.88  0.88 

68.8  0.4 

29.56  0.83 

60.8  1.6 

46.38  0.34 

54.4  1.4 

Feb.    10 

10.76  0.87 

68.4  0.S 

29.89  0.80 

62.3  1.8 

46.72  0.33 

53.0  0.9 

20 

11.63  0.82 

68.7  0.9 

80.19  0.80 

63.6  1.1 

47.05  0.81 

52.1  0.4  1 

March  1 

12.45  0.78 

69.6  1.5 

30.49  0.28 

64.7  0.9 

47.36  0.28 

51.7  0.2  i 

11 

18.18  0.6S 

71.1  2.0 

30.77  0.26 

65.6  0.7 

47.64  0.27 

51.9  0.6 

21 

18.81  0.49 

73.1  2.6 

31.02  0.22 

66.3  0.6 

47.91  0.24 

52.5  1.0 

31 

14.30  0.87 

75.7  2.9 

31.24  0.20 

66.8  0.8 

48.15  0.21 

53.5  1.4 

April  10 

14.67  0.24 

78.6  8.1 

31.44  0.17 

67.1  0.0 

48.36  0.18 

54.9  1.8 

20 

14.91  0.08 

81.7  8.2 

81.61  0.15 

67.1  0.2 

48.54  0.14 

56.7  2.1 

80 

14.99  0.07 

84.9  8.2 

31.76  0.11 

66.9  0.8 

48.68  0.10 

58.8  2.2 

May    10 

14.92  0.20 

86.1  8.0 

31.87  0.08 

66.6  0.8 

48.78  0.07 

61.0  2.8 

20 

14.72  0.82 

91.1  2.8 

31.95  0.05 

66.8  0.4 

48.85  0.04 

63.3  2.S 

30 

14.40  0.44 

93.9  2.6 

32.00  0.02 

65.9  0.5 

48.89  0.00 

65.6  2.2 

June     9 

13.96  0.54 

96.5  2.2 

32.02  0.00 

65.4  0.5 

48.89  0.03 

67.8  2.0  1 

19 

13.42  0.64 

98.7  1.7 

32.02  0.04 

64.9  0.6 

48.86  0.06 

69.8  1.9 

29 

12.78  0.70 

100.4  1.2 

81.98  0.06 

64.8  0.5 

48.80  0.09 

71.7  1.6 

July     9 

12.08  0.75 

101.6  0.7 

31.92  0.07 

63.8  0.5 

48.71  0.12 

73.3  ij  . 

19 

11.33  0.80 

102.3  0.2 

31.85  0.10 

63.8  0.5 

48.59  0.15 

74.6  0.9 

29 

10.53  0.81 

102.5  0.8 

31.75  0.18 

62.8  0.5 

48.44  0.17 

75.5  0.6  1 

Aug.    8 

9.72  0.81 

102.2  0.9 

31.62  0.14 

62.8  0.5 

48.27  0.18 

76.1  0.8 

18 

8.91  0.79 

101.3  1.4 

31.48  0.15 

61.8  0.4 

48.09  0.18 

76.4  0.0 

28 

8.12  0.75 

99.9  1.8 

31.33  0.14 

61.4  0.8 

47.91  0.18 

76.4  0.4 

Sept.    7 

7.37  0.70 

98.1  2.8 

31.19  0.18 

61.1  0.2 

47.78  0.17 

76.0  0.7  , 

17 

6.67  0.61 

95.8  2.7 

31.06  0.11 

60.9  0.2 

47.56  0.16 

75.3  1.2  1 

27 

6.06  0.52 

93.1  8.0 

30.96  0.07 

60.7  0.0 

47.40  0.13 

74.1  1.7 

Oct      7 

5.54  0.42 

90.1   8.4 

30.88  0.04 

60.7  0.2 

47.27  0.09 

72.4  1.9 

17 

5.12  0.28 

86.7  8.6 

30.84  0.00 

60.9  0.3 

47.18  0.05 

70.5  2.2 

27 

4.84  0.14 

83.1  8.8 

30.84  0.04 

61.2  0.5 

47.13  0.00 

68.3  2.5 

Nov.    6 

4.70  0.01 

79.3  8.8 

30.88  0.10 

61.7  0.8 

47.13  0.05 

65.8  2.6 

16 

4.71  0.17 

75.5  8.8 

30.98  0.16 

62.5  1.0 

47.18  0.10 

63.2  2.8  , 

26 

4.88  0.81 

71.7  8.7 

31.14  0.20 

63.5  1.2 

47.28  0.16 

60.4  2.9 

Dec.     e 

5.19  0.46 

68.0  8.4 

31.84  0.23 

64.7  1.3 

47.44  0.21 

57.5  S.0 

16 

5.65  0.60 

64.6  8.1 

81.57  0.28 

66.0  1.5 

47.65  0.25 

54.5  2.8 

26 

6.25  0.72 

61.5  2.5 

81.85  0.80 

67.5  1.6 

47.90  0.28 

51.7  2.7 

36 

6.97 

59.0 

82.15 

69.1 

48.18 

49.0 

N<fn.- 
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APPARENT  PLACES  OF  THE  PRINCIPAI.  FIXED  STABS,  FOR  THE  UPPER        | 

TRANSIT  AT  WASHINGTON. 

SideiMl 

C  Una  MInorig. 

|>>  ScoipiL                   1 

Bay  of  the 

Montti* 

Dm,  North, 

D90.  North. 

Deo.  South, 

h.     m. 

15  37 

6  6l 

h.     m. 

15  48 

78  12 

h.     m. 

15  57 

O             f 

19  25 

B.              S. 

II     If 

8.            •. 

11           H 

a.        B. 

M            II 

Jan.      1 

22.24  0.29 

55.6  2.1 

63.96  0.78 

62.3  2.8 

17.81  0.31 

12.7  1.0 

11 

22.53  0.81 

53.5  1.9 

64.74  0.90 

59.5  2.3 

18.12  0.33 

13.7  1.1 

21 

22.84  0.32 

51.6  1.7 

65.64  1.00 

57.2  1.8 

18.45  0.33 

14.8  1.1 

81 

23.16  0.32 

49.9  1.4 

66.64  1.08 

55.4  1.1 

18.78  0.84 

15.9  1.2 

Feb.    10 

23.48  0.32 

48.5  i.i 

67.72  1.11 

54.3  0.4 

19.12  0.34 

17.1  1.1 

20 

23.80  0.30 

47.4  0.9 

68.83  1.09 

53.9  0.2 

19.46  0.33 

18.2  1.0 

Match  1 

24.10  0.27 

46.5  0.6 

69.92  1.03 

54.1  0.9 

19.79  0.31 

19.2  0.9 

11 

24.37  0.26 

46.0  0.0 

70.95-0.94 

55.0  1.6 

20.10  0.29 

20.1   0.8 

21 

24.63  0.24 

46.0  0.8 

71.89  0.88 

56.5  2.0 

20.39  0.27 

20.9  0.7 

31 

24.87  0.21 

46.8  0.6 

72.72  0.67 

58.5  2.6 

20.66  0.26 

21.6  0.6 

April  10 

25.08  0.18 

46.9  0.8 

73.39  0.62 

61.0  2.8 

20.91  0.23 

22.2  0.4 

20 

25.26  0.16 

47.7  1.1 

73.91  0.84 

63.8  8.2 

21.14  0.20 

22.6  0.3 

SO 

25.42  0.13 

48.8  1.2 

74.25  0.16 

67.0  8.2 

21.34  0.17 

22.9  0.2 

Ahy    10 

25.55  0.10 

50.0  1.3 

74.40  0.04 

70.2  8.2 

21.51  0.14 

23.1  0.1 

20 

25.65  0.06 

51.3  1.6 

74.36  0.23 

73.4  8.2 

21.65  0.10 

23.2  0.1 

90 

25.71  0.04 

52.8  1.4 

74.13  0.40 

76.6  8.0 

21.75  0.07 

23.3  0.0 

June     9 

25.75  0.01 

54.2  1.3 

73.73  0.66 

79.6  2.7 

21.82  0.04 

23.3  0.0 

19 

25.76  0.03 

55.5  1.2 

73.18  0.69 

82.3  2.4 

21.86  0.00 

23.3  0.1 

29 

25.73  0.06 

56.7  1.1 

72.49  0.83 

84.7  2.0 

21.86  0.03 

23.2  0.1 

July     9 

25.68  0.08 

57.8  1.0 

71.66  0.93 

86.7  1.6 

21.83  0.06 

23.1  0.2 

19 

25.60  0.11 

56.8  0.8 

70.73  1.03 

88.2  0.9 

21.77  0.10 

22.9  0.8 

29 

25.49  0.13 

59.6  0.6 

69.70  1.10 

89.1  0.4 

21.67  0.12 

22.6  0.3 

Aug.    8 

25.36  0.14 

60.2  0.4 

68.60  1.13 

89.5  0.0 

21.55  0.14 

22.3  0.8 

18 

25.22  0.16 

60.6  0.8 

67.47  1.16 

89.5  0.4 

21.41  0.16 

22.0  0.4 

28 

25.06  0.15 

60.9  0.0 

66.31  1.13 

89.1  1.0 

21.25  0.16 

21.6  0.6 

Sept.    7 

24.91  0.15 

60.9  0.2 

65.18  1.06 

88.1  1.6 

21.09  0.16 

21.1  0.4 

17 

24.76  0.13 

60.7  0.4 

64.10  1.02 

,    86.6  2.1 

2093  0.14 

20.7  0.4 

27 

24.63  0.10 

60.3  0.7 

63.08  0.93 

84.5  2.6 

20.79  0.11 

20.3  0.4 

Ocu     7 

24.53  0.07 

59.6  0.9 

62.15  0.81 

82.0  2.8 

20.68  0.08 

19.9  0.8 

17 

24.46  0«03 

58.7  1.1 

61.34  0.66 

79.2  8.1 

20.60  0.04 

19.6  0.8 

27 

24.43  0.01 

57.6  1.4 

60.69  0.50 

76.1  8.8 

20.56  0.00 

19.3  0.2 

Nov.    6 

24.44  0.06 

56.2  1.6 

60.19  0.82 

72.8  8.6 

20.56  0.06 

19.1  0.0 

16 

24.50  0.10 

54.6  1.9 

59.87  0.12 

69.2  8.8 

20.61  0.12 

19.1  0.2 

26 

24.60  0.16 

52.7  2.0 

59.75  0.09 

65.4  8.7 

20.73  0.17 

19.3  0.4 

Dec     6 

24.76  0.21 

50.7  2.1 

59.84  0.30 

61.7  8.6 

20.90  0.21 

19.7  0.6 

16 

24.97  0.26 

48.6  2.1 

6014  0.49 

58.1  8.4 

21.11  0.26 

20.3  0.7 

26 

25.22  0.27 

46.5  2.1 

60.63  0.67 

54.7  8.0 

21.36  0.29 

21.0  0.9 

36 

25.49 

44.4 

61.30 

51.7 

21.65 

21.9 
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APPARENT   PLACES 

OP  THE  : 

PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       1 

TRANSIT   AT   WASHINGTON. 

sidereal 
Day  of  the 

a  Ophiucbi. 

a  ScoRPli. 
{Aniares,) 

•7  Draco^is. 

1 

Moath. 

Right  Aeoeniioii. 

Deo.  South, 

Bight  ABcension. 

Deo.  South. 

Right  Aecenaion. 

Vte.  North. 

h.     m. 

16    7 

3  19 

h.     m. 

16  20 

O             i 

26     7 

h.    m. 

16  22 

61  49 

Jan.      1 

S.            f. 

0.40  0.28 

5§.0  1.7 

e.         0. 

49.33  0.30 

7.9  0.6 

4.70  0.36 

8^.7  » 

11 

0.68  0.80 

60.7  1.6 

49.63  OM 

8.5  0.7 

5.06  0.41 

38.4  2.8 

21 

0.98  0.31 

62.3  1.5 

49.96  0.85 

9.2  0.7 

5.47  0.46 

30.6  2.2 

31 

1.29  0.82 

63.8  1.3 

50.31   0.35 

9.9  0.8 

5.93  0.60 

28.4  1.6  1 

Feb.    10 

1.61   0.32 

65.1  1.1 

50.66  0.35 

10.7  0.8 

6.43  0.52 

26.8  1.0 

20 

1.93  0.30 

66.2  0.9 

51.01  0.85 

11.5  0.9 

6.95  0.52 

25.8  0.4 

March  1 

2.23  0.28 

67.1  0.6 

51.36  0.34 

12.4  0.8 

7.47  0.61 

25.4  0^ 

11 

2.51   0.28 

67.7  0.8 

51.70  0.81 

13.2  0.8 

7.98  0.48 

25.8  1.0 

21 

2.79  0.26 

68.0  0.1 

52.01  0.80 

14.0  0.8 

8.46  0.44 

26.8  1.6 

31 

3.05  0.24 

68.1  0.1 

52.31  0.28 

14.8  0.7 

8.90  0.87 

28.3  2.1 

April  10 

3.29  0.22 

68.0  0.4 

52.59  0.26 

15.5  0.6 

9.27  0.83 

80.4  2.5 

20 

3.51  0.19 

67.6  0.7 

52.85  0.28 

16.1   0.5 

9.60  0.26 

32.9  3.0 

30 

3.70  0.16 

66.9  0.8 

53.08  0.21 

16.6  0.5 

9.86  0.18 

35.9  3.2 

May    10 

3.86  0.13 

66.1  0.8 

53.29  0.17 

17.1   0.4 

10.04  0.11 

39.1  3.2 

20 

3.99  0.10 

65.3  0.9 

53.46  0.18 

17.5  0.4 

10.15  0.04 

^.3  3.3 

30 

4.09  0.07 

64.4  0.9 

53.59  0.10 

17.9  0.8 

10.19  0.04 

45.6  8.2  ' 

June     9 

4.16  0.03 

63.5  0.9 

53.69  0.06 

18.2  0.8 

10.15  o.li 

48.8  3.0 

19 

4.19  0.01 

62.6  0.9 

53.75  0.08 

18.5  0.3 

10.04  0.18 

51.8  2.9 

29 

4.20  0.02 

61.7  0.8 

53.78  0.01 

18.8  0.2 

9.86  0.25 

54.7  2.6 

July     9 

4.18  0.06 

60.9  0.7 

53.77  0.06 

19.0  0.1 

9.61  OJii 

57.2  iJO 

19 

4.12  0.09 

60.2  0.7 

53.71  0.09 

19.1  0.1 

9.30  0.85 

59.2  i.« 

29 

4.03  0.11 

59.5  0.6 

53.62  o.u 

19.2  0.0 

8.95  0.40 

60.8  1.2 

Aug,    8 

3.92  0.14 

58.9  0.5 

53.51  0.14 

19.2  0.2 

8.55  0.44 

62.0  0.7 

18 

3.78  0.15 

58.4  0.8 

53.37  0.17 

19.0  0.3 

8.11   0.46 

62.7  0.1 

28 

3.63  0.16 

58.1  0.2 

53.20  0.18 

18.7  0.4 

7.65  0.46 

68.8  0.4 

Sept.    7 

8.47  0.15 

57.9  0.2 

53.02  0.17 

18.3  0.4 

7.19  0.44 

62.4  0.8 

17 

8.32  0.14 

57.7  0.0 

52.85  0.16 

17.9  0.5 

6.75  0.48 

61.6  1.3 

27 

3.18  0.12 

57.7  0.2 

52.69  0.14 

17.4  0.6 

6.32  0.40 

60.3  1.8 

Oct.      7 

3.06  0.09 

57.9  0.4 

52.55  0.10 

16.8  0.6 

5.92  0.86 

58.5  2.4 

17 

2.97  0.05 

58.3  0.6 

52.45  0.06 

16.2  0.6 

5.57  0.29 

56.1  2.8 

27 

2.92  0.01 

58.9  0.8 

52.39  0.02 

15.6  0.5 

5.28  0.22 

53.3  3.0 

Nov.     6 

2.91  0.04 

59.7  0.9 

52.37  0.04 

15.1  0.5 

5.06  0.16 

50.3  S.4 

16 

2.95  0.08 

60.6  1.1 

52.41  0.09 

14.6  0.3 

4.91  0.05 

46.9  3.6 

26 

3.03  0.15 

61.7  1.4 

52.50  0.16 

14,3  0.1 

4.86  0.05 

43.3  3.7 

Dec.     6 

3.18  0.19 

63.1  1.6 

52.66  0.20 

14.2  0.0 

4.91  0.18 

39.6  3.7 

16 

8.37  0.22 

64.6  1.5 

52.86  0.24 

14.2  0.2 

5.04  0.28 

35.9  3.6 

26 

3.59  0.26 

66.1  1.6 

53.10  0.28 

14.4  0.6 

5.27  0.81 

32.3  3.3 

36 

3.85 

67.7 

53.38 

14.9 

5.58 

29.0 

Noir  — 

Before  the  22d  of  1 

L  day  of  the  Month  1 
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APPARENT  PLACES  OP  THE 

PEINCIPAI.  FIXED  STARS,  FOR  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 

Sideml 

a  Triangnli 

Anstralis. 

•  Ursn  Minoris. 

a  Herci;i.i8. 

Day  of  the 

Month. 

Dec  Sovxk, 

ngfatAaeauion. 

Dec  i^TorM. 

Right  Anseudon. 

Deo.  JVbrI*. 

h.      n. 

O             1 

h.     m. 

0             } 

h,    m. 

ll  3^ 

16  33 

68  45 

17    0 

82  15 

17    8 

Jan.      1 

50.89  0.63 

48.2  1.6 

i.         8. 

16.99  0.68 

2^.3  3.2 

8.            B. 

15.32  0.22 

5§.2  2.8 

11 

51.52  0.69 

46.6  1.2 

17.67  0.92 

22.1  2.9 

15.54  0.25 

56.9  2.1 

21 

52.21  0.74 

45.4  0.9 

18.59  1.17 

19.2  2.4 

15.79  0.27 

54.8  1.8 

31 

52.95  0.77 

44.5  0.4 

19.76  1.37 

16.8  1.9 

16.06  0.29 

53.0  1.7 

Feb.    10 

53.72  0.78 

44.1  0.1 

21.13  1.53 

14.9  1.8 

16.35  0.30 

51.3  1.8 

20 

54.50  0.80 

44.2  0.6 

22.66  1.60 

13.6  0.7 

16.65  0.81 

50.0  0.8 

March  1 

55.30  0.79 

44.7  0.9 

24.26  1.61 

12.9  0.0 

16.96  0.30 

49.2  0.4 

11 

56.09  0.74 

45.6  1.2 

25.87  1.56 

12.9  0.6 

17.26  0.29 

48.8  0.1 

21 

56.83  0.70 

46.8  1.4 

27.43  1.46 

13.5  1.8 

17.55  0.29 

48.9  0.4 

31 

57.53  0.66 

48.2  1.7 

28.89  1.32 

14.8  1.9 

17.84  0.28 

49.3  0,9 

April  10 

58.19  0.60 

49.9  2.1 

30.21  1.13 

16.7  2.8 

18.12  0.25 

50.2  i;2 

20 

58.79  0.64 

52.0  2.8 

31.34  0.88 

19.0  2.7 

18.37  0.23 

51.4  1.6 

30 

59.33  0.44 

54.3  2.4 

32.22  0.63 

21.7  8.0 

18.60  0.21 

52.9  1.6 

1    May    10 

59.77  0.37 

56.7  2.5 

32.85  0.36 

24.7  3.1 

18.81  0.17 

54.7  1,9 

20 

60.14  0.28 

59.2  2.6 

33.21  0.08 

27.8  8.8 

18.98  0.14 

56,6  2,0 

30 

60.42  0.18 

61.8  2.6 

33.29  0.20 

31.1   8.8 

19.12  0.12 

58.6  2.0 

June     9 

60.60  0.09 

64.4  2.6 

33.09  0.48 

34.4  3.1 

19.24  0.08 

60.6  2.0 

19 

60.69  0.01 

66.9  2.4 

32.61   0.73 

37.5  8.0 

19.32  0.08 

62.6  2.0 

29 

60.68  0.11 

69.3  2.1 

31.88  0.99 

40.5  2.7 

19.35  0.00 

64.6  1.9 

1    July     9 

60.57  0.20 

71.4  2.0 

30.89  1.20 

43.2  2.8 

19.35  0.04 

66.5  1.6 

19 

60.37  0.80 

73.4  1.5 

29.69  1.39 

45.5  2.0 

19.31  0.07 

68.1  1.4 

29 

60.07  0.86 

74.9  1.2 

28.30  1.57 

47.5  1,6 

19.24  0.11 

69.5  1.2 

Aug.    8 

59.71   0.43 

76.1  0,8 

26.73  1.70 

49.0  1.1 

19.13  0.14 

70.7  0.9 

18 

59.28  0.47 

76.9  0.3 

25.03  1.78 

50.1  0.6 

18.99  0.16 

71.6  0.6 

28 

58.81  0.49 

77.2  0.2 

23.25  1.88 

50.7  0.1 

18.83  0.18 

72.2  0.4 

Sept.    7 

58.32  0.49 

77.0  0.7 

21.42  1.84 

50.8  0.4 

18.65  0.18 

72.6  0,1 

17 

57.83  0.47 

76.3  1.1 

19.58  1.81 

50.4  1.0 

18.47  0.18 

72.7  0.2 

27 

57.36  0.41 

75.2  1.6 

17.77  1.74 

49.4  1.4 

18.29  0.17 

72.5  0.6 

Oct.      7 

56.95  0.34 

73.7  1.9 

16.03  1.61 

48.0  1.8 

18.12  0.14 

72.0  0.8 

17 

56.61  0.25 

71.8  2.8 

14.42  1.47 

46.2  2.4 

17.98  0.11 

71.2  1.2 

27 

56.36  0.14 

69.5  2.6 

12.95  1.26 

43.8  2.8 

17.87  0.07 

70.0  1.4 

Nov.    6 

56.22  0.01 

67.0  2.6 

11.69  1.03 

41.0  3.0 

17.80  0.03 

68.6  1.7 

16 

56.21  0.10 

64.4  2.6 

10.66  0.75 

38.0  3.2 

17.77  0.01 

66.9  1.9 

26 

56.31  0.24 

'61.8  2.5 

9.91  0.46 

34.8  3.6 

17.78  0.05 

65.0  2.1 

Dec.     6 

56.55  0.87 

59.3  2.3 

9.45  0.14 

31.3  3.5 

17.83  0.11 

62.9  2.2 

16 

56.92  0.46 

57.0  2.2 

9.31  0.20 

27.8  8.5 

17.94  0.16 

60.7  2.3 

26 

57.38  0.56 

54.8  1.8 

9.51  0.49 

24.3  3.3 

18.10  0.20 

58.4  2.3 

36 

57.94 

53.0 

10.00 

21.0 

18.30 

56.1 

after  th 

B32doriIu«hIt 

begins  at  the  Sidera 

dOh.&>>r«th.I 

iMutiNoon. 
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FIXED    STARS,    1860. 


APPAKKNT   PLACES 

OF    THE 

PRINOll'AL 

'ABS,  FOB  THE 

UPPER 

FTXRT)    SI 

TRANSIT   AT   WASHINGTON. 

Sidereal 

fi  Draconib. 

a  Ophiucbi 

a  OctantU.                   || 

Day  of  the 

MoQth. 

Dm.  North, 

RUhtAanndon. 

Deo.  iforU. 

Bl^isranriMi. 

Dm.  fiSmO. 

h.      m. 

17  27 

52  2^ 

b.      n. 

17  28 

12  39 

b. 
17 

89  id 

Jan.      1 

14.56  0.21 

76.6  8.6 

25.61  0.21 

44.4  2.2 

B.         1.                1. 

46  49.96  10.42 

41.6  8,0 

11 

14.77  0.27 

67.1  8.1 

25.82  0.28 

42.2  2.0 

47    0.38  18.23 

.    38,6  2.8 

21 

15.04  0.32 

64.0  2.7 

26.05  0.26 

40,2  1.9 

47  13.61  16.67 

35.8  2.4 

31 

15.36  0.36 

61.3  2.8 

26.31   0.28 

36.3  1.5 

47  29.28  17.68 

33.4  1.8 

Feb.    10 

15.72  0.89 

59.0  1.6 

26.59  0.29 

36.8  1.2 

47  46.96  19.20 

31.6  1.6 

20 

16.11  0.41 

57.4  1.2 

26.88  0.80 

35.6  0.9 

48     6,16  20,28 

30.1  1.0 

March  1 

16.52  0.42 

56.2  0.6 

27.18  0.30 

34.7  0.6 

48  26.39  20.80 

29.1  0.6 

11 

16.94  0.41 

55.7  0.2 

27.48  0.80 

34.2  0.0 

48  47.19  20.94 

28.6  0.0 

21 

17.35  0.40 

55.9  0.9 

27.78  0.29 

34.2  0.4 

49     8.13  20.62 

28.6  0.4 

31 

17.75  0.87 

56.8  1.6 

28.07  0.27 

34.6  0,8 

49  28.75  19.84 

29.0  OS 

April  10 

18.12  0.84 

58.3  2.0 

28.34  0.26 

35.4  1.1 

49  48.59  18.69 

29.9  1,4 

20 

18.46  0.80 

60.3  2.4 

28.60  0.25 

36,5  1,4 

50    7.28  17.16 

31.3  1.8 

30 

18.76  0.26 

62.7  2.8 

28.85  0.22 

37,9  1.7 

50  24.44  16,28 

33.1  2.2 

May    10 

19.02  0.21 

65.5  8.0 

29.07  0.20 

39.6  1.9 

50  39.72  18,07 

35.8  S.4 

20 

19.23  0.16 

68.5  8.3 

29J2!7  0.16 

41.5  2.0 

50  52,79  10,61 

87.7  2.7 

30 

19.39  0.10 

71.8  8,8 

29.43  0.18 

43.5  2.0 

51     3,40    7,92 

40.4  2.9 

June     9 

19.49  0.04 

75.1  8.8 

29.56  0.10 

45.5  2.0 

s  51  11.32    6.06 

43,8  S.0 

19 

19.53  0.08 

78.4  8.8 

29.66  0.06 

47.5  1.9 

51  16.38    2.08 

46.3  8.0 

29 

19.50  0.08 

81.7  8.0 

29.72  0.02 

49.4  1.8 

51  18.46    0.98 

•    49.3  8.0 

July      9 

19.42  0.14 

84,7  a.7 

29.74  0.02 

51.2  1.7 

51  17.53    8.89 

52.3  S.9 

19 

19.28  0.20 

87.4  2.8 

29.72  0.06 

52.9  1.4 

51  13.64    6.74 

655  2.7 

29 

19.08  0.25 

89.7  2.0 

29.66  0.10 

54.3  1,2 

51     6.90    9.88 

57.9  2.8 

Aug.     8 

18.83  0.28 

91,7  1.6 

29.56  0.12 

55.5  1.0 

50  57.52  11.68 

60.2  1.9 

18 

18.55  0.80 

93,3  i.i 

29.44  0.16 

56.5  0.7 

50  45.84  18.58 

62.1  1.5 

28 

18.25  0.84 

94,4  0.6 

29.29  0.17 

57.2  0.4 

50  32.26  16.02 

63.6  0.9 

Sept.    7 

17.91   0.85 

95.0  0.1 

29.12  0.18 

57.6  0,2 

50  17.24  16.90 

64.5  0.4 

17 

17.56  0.86 

95.1  0.4 

28.94  0.18 

57,8  0,0 

50    1.34  16.17 

64.9  0.2 

27 

17.21  0.84 

94.7  0.9 

28.76  0.18 

57.8  0.8 

49  45.17  16,77 

64.7  0.8 

Oct.      7 

16.87  0.81 

93.8  1.4 

28.58  0.15 

57,5  0,7 

49  29,40  14,75 

63.9  J.8 

17 

16.56  0.28 

92.4  1.8 

28.43  0.12 

56,8  1,1 

49  14,65  18.18 

62.6  2.1 

27 

16.28  0.23 

90.6  2.8 

28.31  0.08 

55.7  1.2 

49     1.52  10.93 

60.5  2.6 

Nov.     6 

16.05  0.17 

88.3  2.7 

28.23  0.05 

54.5  1.5 

48  50.59    8.23 

57.9  2.8 

16 

15.88  0.10 

85.6  8.0 

28.18  0.00 

53.0  1.7 

48  42.36    6.17 

55.1  s.0 

26 

15.78  0.05 

82.6  8,4 

28.18  0.05 

51.3  1,9 

48  37.19    1.87 

52.1  S.X 

Dec      6 

15.73  0.02 

79.2  8.6 

28.23  0.08 

49,4  2,1 

48  35.32    1.67 

48.9  8.4 

16 

15.75  0.11 

75.7  8.6 

28.31  0.14 

47.3  2.2 

48  36.89    6.01 

45.5  8.4 

26 

15.86  0.18 

72.2  8.4 

28.45  0.18 

45.1   2.2 

48  41.90    8.28 

42.1  S.S 

36 

16.04 

68.8 

28.63 

42.9 

48  50.18 

38.9 

NOTI.- 

-Before  the  23d  of 

Uuch  th.  SIdmi 

Ml  daj  of  the  Mont 

hlMgliusttli.E 

IdrnMlOh-o/tcrUMMai 

nNoon; 
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APPABENT  PLACBg  OP  THE  PRIHCIPAI.  FEED  STABS,  FOB  THB  UPPBB        | 

TRANSIT  AT  WASHINGTON. 

Sidemd 

t  DBACONI8. 

^^  SagittariL 

aLTBA. 

I     DarofUM 

1       Hontb. 

1 

Bight  AMOtfion. 

Dec^orO. 

Right  AwwDtioii. 

D«).5bi<a. 

BlglitAMeDBkn. 

Dec.  JVortA. 

h.      m. 

O             1 

h.     m. 

O             1 

h.      m. 

O            1 

17  53 

61  29 

18   6 

21    6 

18  32 

38  38 

■.             B. 

II          u 

■.          1. 

H           M 

1.      •. 

U           II 

Jan.      1 

19.62  0.17 

73.8  3.5 

22.86  0.20 

35.8  0.1 

10.66  0.12 

72.5  8.1 

11 

19.79  0.28 

70.3  8.2 

23.06  0.24 

35.9  0.2 

10.78  0.17 

69.4  8.0 

21 

30.02  0.28 

67.1   2.9 

23.30  0.27 

36.1  0.2 

10.95  0.21 

66.4  2.8 

31 

20.30  0.88 

64.2  2.5 

23.57  0.29 

36.3  0.2 

11.16  0.25 

63.6  2.4 

Feb.    10 

20.63  0.86 

61.7  1.9 

23.86  0.81 

36.5  0.2 

11.41   0.29 

61:2  2.0 

20 

20.99  0.89 

59.8  1.3 

24.17  0.81 

36.7  0.1 

11.70  0.82 

59.2  1.5 

March  1 

21.38  0.40 

58.5  0.8 

24.48  0.82 

36.8  0.0 

12.02  0.88 

57.7  0.9 

11 

21.78  0.41 

57.7  0.1 

24.80  0.88 

36.8  0.1 

12.35  0.84 

56.8  0.4 

21 

22.19  0.41 

57.6  0.7 

25.13  0.81 

36.7  0.2 

12.69  0.84 

56.4  0.2 

31 

22.60  0.39 

58.3  1.2 

25.44  0.82 

36.5  0.2 

13.03  0.84 

56.6  0.8 

April  10 

22.99  0.85 

69.5  1.7 

25.76  0.82 

36.3  0.3 

13.37  0.82 

57.4  1.8 

20 

23.34  0.33 

61.2  2.8 

26.08  0.80 

36.0  0.4 

13.69  0.32 

58.7  1.8 

30 

23.67  0.29 

63.5  2.8 

26.38  0.28 

35.6  0.3 

14.01  0.29 

60.5  2.8 

May    10 

23.96  0.24 

66.3  3.0 

26.66  0.26 

35.3  0.4 

14.30  0.26 

62.8  2.7 

20 

24.20  0.20 

69.3  8.1 

26.92  0.22 

34.9  0.4 

14.56  0.22 

65.5  8.1 

30 

24.40  0.14 

72.4  3.8 

27.14  0.19 

34.5  0.3 

14.78  0.19 

68.6  8.1 

June     9 

24.54  0.08 

75.7  8.4 

27.33  0.16 

34.2  0.3 

14.97  0.14 

71.7  8.1 

19 

24.62  0.01 

79.1   8.8 

27.49  0.13 

33.9  0.2 

15.11  0.10 

74.8  8.1 

29 

24.63  0.03 

82.4  8.2 

27.62  0.08 

33.7  0.1 

15.21  0.04 

77.9  8.0 

July     9 

24.58  0.10 

85.6  2.9 

27.70  0.04 

33.6  0.1 

15.25  0.01 

80.9  2.9 

19 

24.48  0.15 

88.5  2.5 

27.74  0.01 

33.5  0.0 

15.24  0.06 

83.8  2.8 

29 

24.33  0.20 

91.0  2.2 

27.73  0.05 

33.5  0.0 

15.18  0.10 

86.6  2.6 

Aug.    8 

24.13  0.26 

93.2  1.9 

27.68  0.09 

33.5  0.0 

15.08  0.15 

89.1  2.1 

18 

23.87  0.29 

95.1  1.6 

27.59  0.13 

33.5  0.0 

14.93  0.19 

91.2  1.6 

28 

23.58  0.83 

96.6  1.0 

27.46  0.16 

33.5  0.0 

14.74  0.21 

92.8  1.2 

Sept.    7 

23.25  0.85 

97.6  0.6 

27.30  0.17 

33.5  0.0 

14.53  0.25 

94.0  0.9 

17 

22.90  0.84 

98.1  0.1 

27.13  0.17 

33.5  0.0 

14.28  0.25 

94.9  0.6 

27 

22.56  0.84 

98.0  0.5 

26.96  0.17 

33.5  0.1 

14.03  0.25 

95.4  0.0 

Oct.      7 

22.22  0.32 

97.5  1.1 

26.79  0.16 

33.4  0.1 

13.78  0.24 

95.4  0.6 

17 

21.90  0.29 

96.4  L6 

26.63  0.14 

33.3  0.2 

13.54  0.23 

94.9  1.0 

27 

21.61  0.25 

94.9  2.0 

26.49  0.10 

33.1  0.1 

13.31  0.20 

93.9  1.4 

Nov.     6 

21.36  0.20 

92.9  2.4 

26.39  0.06 

33.0  0.2 

13.11   0.18 

92.5  1.9 

16 

21.16  0.14 

90.5  2.9 

26.33  0.01 

32.8  0.1 

12.93  0.12 

90.6  2.2 

26 

21.02  0.07 

87.6  8.8 

26.32  0.04 

32.7  0.0 

12.81  0.06 

88.4  2.6 

Dec.     6 

20.95  0.00 

84.3  8.8 

26.36  0.08 

32.7  0.0 

12.75  0.00 

85J8  2.8 

16 

20.95  0.06 

81.0  8.3 

26.44  0.13 

32.7  0.0 

12.75  0.04 

83.0  3.0 

26 

21.01   0.14 

77.7  3.4 

26.57  0.18 

32.7  0.1 

12.79  0.08 

80.0  8.0 

36 

21.15 

74.3 

26.75 

32.8 

12.87 

77.0 

■ftertlM 

»2adoflla«hU 

begins  at  the  Sld«ra 

ilQh.fte>'«tlM& 

lean  Noon. 
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FIXED    STARS,    1860. 


APPABENT  PLACES 

OF   THE  : 

^^^.^^^.^ur^^^l 

TRANSIT  AT   WASHINGTON. 

aderal 

j9  Ltr«. 

K  Aquil£. 

i  Aquile. 

Bajofths 
Konth. 

Right  AioeaBion. 

Deo,  North, 

Right  AaoeoBion. 

Deo.  North, 

BlgbtAMOuimi. 

— .- 

Dec.  North. 

h.      m. 

O             1 

h.       m. 

O              1 

h.       m. 

O               1 

18  M 

33  11 

18    58 

13  39 

19  18 

2  50 

B.              S. 

ii          » 

8.             8. 

/(            M 

8.             >. 

M            U 

Jan.      I 

53.53  0.11 

62.5  2.9 

57.73  0.11 

24.8  2.1 

25.73  0.10 

14.3  1.4 

11 

53.64  0.16 

59.6  2.8 

57.84  0.16 

22.7  1.9 

25.83  0.14 

12.9  1.8 

21 

53.80  0.20 

56.8  2.7 

57.99  0.19 

20.8  1.7 

25.97  0.18 

11.6  1.1 

31 

54.00  0.28 

54.1  2.3 

58.18  0.22 

19.1   1.6 

26.15  0.20 

10.5  1.0 

Feb.    10 

54.23  0.26 

51.8  1.9 

58.40  0.24 

17.5  1.2 

26.35  0.23 

9.5  0.8 

20 

54.49  0.29 

49.9  1.4 

58.64  0.26 

16.3  1.1 

26.56  0.25 

8.7  0.6 

Maich  1 

54.78  0.81 

48.5  0.9 

58.89  0.27 

15.2  0.7 

26.83  0.27 

8.1  0.8 

11 

55.09  0.32 

47.6  0.4 

59.16  0.29 

14.5  0.1 

27.10  0.28 

7.8  0.0 

21 

55.41   0.82 

47.2  0.0 

59.45  0.30 

14.4  0.8 

27.38  0.29 

7.8  0.4 

31 

55.73  0.83 

47.2  0.6 

59.75  0.31 

14.7  0.7 

27.67  0.30 

8.2  0.7 

April  10 

56.06  0.83 

47.8  1.3 

60.06  0.30 

15.4  1.0 

27.97  OM 

8.9  1.0 

20 

56.39  0.30 

49.1  1.8 

60.36  0.28 

16.4  1.4 

28.27  0.29 

9.9  1.8 

30 

56.69  0.28 

50.9  2.2 

60.64  0.28 

17.8  1.7 

28.56  0.29 

11.2    1.5 

May    10 

56.97  0.26 

53.1   2.6 

60.92  0.26 

19.5  1.9 

28.85  0.27 

12.7  1.6 

20 

57.23  0.24 

55.6  2.7 

61.18  0.24 

21.4  2.2 

29.12  0.26 

14.3  1  8  . 

30 

57.47  0.20 

58.3  2.9 

61.42  0.22 

23.6  2.S 

29.38  0.23 

16.1  1.9 

June     9 

57.67  0.16 

61.2  8.0 

61.64  0.18 

25.9  2.8 

29.61  0.21 

18.0  1.8 

19 

57.83  0.11 

64.2  3.0 

61.82  0.14 

28.2  2.2 

29.82  0.17 

19.8  1.7 

29 

57.94  0.07 

67.2  8.0 

61.96  0.10 

30.4  2.2 

29.99  0.18 

21  5  1.7 

July     9 

58.01  0.01 

70.2  2.8 

62.06  0.06 

32.6  2.1 

30.12  0.09 

23.2  1.6 

19 

58.02  0.03 

73.0  2.5 

62.12  0.01 

34.7  1.9 

30.21  0.04 

24.8  1.4 

29 

57.99  0.07 

75.5  2.3 

62.13  0.03 

36.6  1.7 

30.25  0.00 

26.2  1.3 

Aug.    8 

67.92  0.12 

77.8  2.1 

62.10  0.07 

38.3  1.5 

30.25  0.06 

27.5  1.1 

18 

57.80  0.16 

79.9  1.8 

62.03  0.11 

39.8  1.2 

30.20  0.08 

28.6  0.8 

28 

57.64  0.19 

81.7  1.4 

61.92  0.18 

41.0  1.0 

30.12  0.11 

29.4  0.6 

Sept.    7 

57.45  0.22 

83.1  0.9 

61.79  0.16 

42.0  0.6 

30.01  0.14 

30.0  0.5 

17 

57.23  0.22 

84.0  0.4 

61.63  0.18 

42.6  0.3 

29.87  0.17 

30.5  0.8 

27 

57.01  0.23 

84.4  0.0 

61.45  0.18 

42.9  0.0 

29.70  0.17 

30.8  0.0 

Oct      7 

56.78  0.22 

84.4  0.4 

61.27  0.18 

42.9  0.2 

29.53  0.17 

30.8  0.1 

17 

56.56  0.21 

84.0  0.7 

61.09  0.16 

42.7  0.4 

29.36  0.16 

30.7  0.8 

27 

56.35  0.18 

83.3  1.2 

60.93  0.14 

42.3  0.8 

29.21  0.18 

30.4  0.6 

Nov.    6 

56.17  0.16 

82.1  1.6 

60.79  0.11 

41.5  1.1 

29.08  0.11 

29.9  a7 

16 

56.01  0.11 

80.6  2.1 

60.68  0.08 

40.4  1.8 

28.97  0.07 

29iJ  0.9 

26 

55.90  0.06 

78.5  2.4 

60.60  0.04 

39.1  1.6 

28.90  0.08 

28.3  I.I 

Dec.     6 

55.84  0.01 

76.1  2.6 

60.56  0.01 

37.5  1.7 

28.87  0.00 

27.2  1.1 

16 

55.83  0.03 

73.5  2.7 

60.57  0.06 

35.8  1.9 

28.87  0.04 

26.1  1.S 

26 

55.86  0.09 

70.8  2.9 

60.62  0.09 

33.9  2.0 

28.91  0.06 

24.9  1.4 

36 

55.95 

67.9 

60.71 

31.9 

28.99 

23.5 

NOTB.— 

iuchtheSidena 
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APPARENT  PLACES  OF  THE 

PRINCIPAL  FIXKT>  STABS,  FOB  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 

SidflKal 

r  AquiIiX. 

a  AnvihM. 
{AUair.) 

p  AqvihM, 

Day  of  the 

Month. 

Kigbt  Aseenkm. 

Den,  North. 

WOlit  Amiaaha. 

DeciVbrfA. 

Right  Ascention. 

Deo.  North. 

h.     m. 

O             1 

h.     m. 

o           t 

h.       m. 

6  i 

19  39 

10  16 

19  43 

8  29 

19  48 

Jan.      1 

1.           1. 

35.56  0.07 

2^.3  1.7 

1.            8. 

56.52  0.07 

60.8  "i.6 

25.56  0.07 

30.8  1.4 

11 

35.63  0.12 

23.6  1.6 

56.59  0.11 

59.2  1.5 

25.63  0.11 

29.4  1.4 

21 

35.75  0.15 

22.0  1.6 

56.70  0.15 

57.7  1.6 

25.74  0.15 

28.0  1.4 

31 

35.90  0.18 

20.4  1.4 

56.85  0.18 

56.2  1.3 

25.89  0.18 

26.6  1.2 

Feb.    10 

36.08  0.21 

19.0  1.0 

57.03  0.20 

54.9  1.0 

26.07  0.20 

25.4  0.9 

20 

36.29  0.23 

18.0  0.9 

57.23  0.23 

53.9  0.8 

26.27  0.22 

24.5  0.7 

Maich  1 

36.52  0.25 

17.1  0.6 

57.46  0.25 

53.1  0.4 

26.49  0.26 

23.8  0.4 

11 

36.77  0.27 

16.6  0.2 

57.71   0.27 

52.7  0.1 

26.74  0.27 

23.4  0.0 

21 

37.04  0.29 

16.4  0.2 

57.98  0.29 

52.6  0.3 

27.01   0.28 

23.4  0.3 

31 

37.33  0.30 

16.6  0.6 

58.27  0.80 

52.9  0.7 

27.29  0.29 

23.7  0.6 

April  10 

37.63  0.30 

17.2  1.0 

58.57  0.30 

53.6  1.0 

27.58  0.31 

24.3  1.0 

20 

37.93  0.80 

18.2  1.4 

58.87  0.31 

54.6  1.8 

27.89  0.31 

25.3  1.3 

30 

38.23  0.30 

19.6  1.6 

59.18  0.30 

55.9  1.6 

28.20  0.30 

26.6  1.6 

May    10 

38.53  0.29 

21.2  1.8 

59.48  0.28 

57.5  1.8 

28.50  0.27 

28.2  1.8 

20 

38.82  0.26 

23.0  2.1 

59.76  0.26 

59.3  2.0 

28.77  0.27 

30.0  1.9 

30 

39.08  0.24 

25.1   2.2 

60.02  0.26 

61.3  2.1 

29.04  0.25 

31.9  2.0 

June     9 

39.32  0.22 

27.3  2.2 

60.27  0.22 

63.4  2.1 

29.29  0.22 

33.9  2.0 

19 

39.54  0.18 

29.5  2.2 

60.49  0.19 

65.5  2.2 

29.51  0.19 

35.9  2.0 

29 

39.72  0.14 

31.7  2.1 

60.68  0.14 

67.7  2.1 

29.70  0.16 

37.9  1.9 

July     9 

39.86  0.10 

33.8  2.0 

60.82  0.10 

69.8  2.0 

29.86  0.12 

39.8  1.8 

19 

39.96  0.05 

35.8  1.9 

60.92  0.07 

71.8  1.8 

29.98  0.06 

41.6  1.7 

29 

40.01  0.01 

87.7  1.7 

60.99  0.02 

73.6  1.6 

30.04  0.02 

43.3  1.5 

Aug.     8 

40.02  0.03 

39.4  1.6 

61.01  0.03 

75.2  1.4 

30.06  0.02 

44.8  1.3 

18 

39.99  0.07 

40.9  i.s 

60.98  0.06 

76.6  1.2 

30.04  0.06 

46.1  1.1 

28 

39.92  0.11 

42.2  i.o 

60.92  0.10 

77.8  0.9 

29.98  0.10 

47.2  0.9 

Sept.    7 

39.81  0.13 

43.2  0.7 

60.82  0.13 

78.7  0.7 

29.88  0.13 

48.1  0.6 

17 

39.68  0.16 

43.9  0.6 

60.69  0.16 

79.4  0.5 

29.75  0.15 

48.7  0.4 

27 

39.52  0.17 

44.4  0.2 

60.53  0.16 

79.9  0.2 

29.60  0.16 

49.1  0.2 

Oct.      7 

39.35  0.17 

44.6  0.0 

60.37  0.17 

80.1  0.0 

29.44  0.17 

49.3  0.1 

1             17 

39.18  0.17 

44.6  0.8 

60.20  0.16 

80.1  0.2 

29.27  0.16 

49.2  0.3 

27 

39.01  0.15 

44.3  0.6 

60.04  0.16 

79.9  0.4 

29.11  0.15 

48.9  0.5 

Nov.     6 

38.86  0.12 

43.8  0.8 

59.89  0.13 

79.5  0.8 

,  28.96  0.12 

48.4  0.7 

16 

38.74  0.10 

43.0  1.1 

59.76  0.09 

78.7  1.0 

28.84  0.09 

47.7  1.0 

1    '        26 

38.64  0.06 

41.9  1.2 

59.67  0.05 

77.7  1.1 

28.75  0.06 

46.7  1.1 

Dec.     6 

38.58  0.02 

40.7  1.4 

59.62  0.02 

76.6  1.3 

28.69  0.02 

45.6  1.1 

16 

38.56  0.02 

39.3  1.6 

59.60  0.01 

75.3  1.5 

28.67  0.01 

44.5  1.3 

26 

38.58  0.05 

37.7  1.7 

59.61  0.05 

73.8  1.6 

28.68  0.05 

43.2  1.6 

36 

38.63 

36.0 

59.66 

72.2 

28.73 

41.7 

iJter  ttM  22d  of  Unch  it  begfau  U  the  adera.1  Oh.  te/m  the  Mean  Noon 
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APPAEENT  PLACES   OP   THE   PRINCIPAI,   PIXKI)    STARS,  FOE   THE   UPPER 
TRANSIT   AT   WASHINGTON. 

Sidnmd 

X  Ursa  Minoris. 

a«  Capbicobni. 

a  Pavonis. 

Dayoftlw 
Month. 

Bl^tAMmukm. 

Dee.  North, 

Bight  Aseeiuloii. 

ree.^.^ 

Dec.  Sniik. 

h. 

20 

88  53 

h.       m. 

20  10 

12  58 

h.      m. 

20  14 

i 

57  10 

Jan.      1 
11 
21 
31 

Feb.   10 

m.    8.             8. 

2  23.22    4.75 
2  18.47    2.65 
2  15.92    0.80 
2  15.62    1.95 
2  17.57    4.10 

29.3  2.9 

26.4  8.1 
23.3  3.2 
20.1   3.2 
16.9  2.9 

8.             8. 

16.64  0.06 
16.70  0.10 
16.80  0.14 
16.94  0.16 
17.10  0.19 

39.7  0.2 
39.9  0.2 

40.1  0.2 

40.3  0.0 
40.3  0.1 

32.48  0.07 
32.55  0.14 
32.69  0.20 
32.89  0.26 
33.15  0.32 

if         a 

54.2  2.4 

51.8  2.4 
49.4  2.5 

46.9  2.5 
44.4  2.4 

20 
March  1 
11 
21 
31 

2  21.67    6.08 
2  27.70    7.71 
2  35.41    9.05 
2  44.46  10.02 
2  54.48  10.58 

14.0  2.6 

11.4  2.2 

9.2  1.6 

7.6  1.2 

6.4  0.6 

17.29  0.22 
17.51  0.25 
17.76  0.27 
18.03  0.29 
18.32  0.30 

40.2  0.3 
39.9  0.5 
39.4  0.6 
38.8  0.8 
38.0  1.0 

33.47  0.37 
33.84  0.41 
34.25  0.45 
34.70  0.47 
35.17  0.50 

42.0  2.4 
39.6  2.2 

37.4  1.9  1 

35.5  1.7 
33.8  1.5 

Aoril  10 
20 
30 

May    10 
20 

3    5.06  10.73 
3  15.79  10.49 
3  26.28    9.85 
3  36.13    8.90 
3  45.03    7.68 

5.8  0.0 
5.8  0.7 

6.5  1.3 
7.8  1.8 

9.6  2.2 

18.62  0.31 
18.93  0.82 
19.25  0.32 
19.57  0.30 
19.87  0.80 

37.0  1.2 
35.8  1.3 
34.5  1.4 

33.1  1.4 
81.7  1.3 

35.67  0.52 
36.19  0.53 
36.72  0.53 
37.25  0.51 
37.76  0.50 

32.3  1.2  1 
31.1  1.0 
30.1  0.6 
29.5  0.2 
29.3  0.1 

30 

June     9 
19 
29 

July     9 

3  52.71    6.22 

3  58.93    4.58 

4  3.51    2.81 
4    6.32    0.98 
4    7.30    0.87 

11.8  2.6 
14.4  8.0 
17.4  3.3 
20.7  8.4 
24.1  3.5 

20.17  0.28 
20.45  0.26 
20.71   0.22 
20.93  0.19 
21.12  0.15 

30.4  1.3 
29.1  1.2 
27.9  1.2 
26.7  1.0 
25.7  0.8 

38.26  0.46 
38.72  0.41 
39.13  0.36 
39.49  0.30 
39.79  0.23 

29.4  0.4 
29.8  0.8  ' 
30.6  1.1 
31  7  1.4 
33.1  1.6 

19 
29 
Aug.    8 
18 
28 

4    6.43    2.70 
4    3.73    4.48 
3  59.25    6.16 
3  53.09    7.72 
3  45.37    9.11 

27.6  8.4 

31.0  3.4 
34.4  3.2 

37.6  8.1 

40.7  2.8 

21.27  0.10 
21.37  0.06 
21.43  0.00 
21.43  0.04 
21.39  0.08 

24.9  0.7 
24.2  0.5 
23.7  0.3 
23.4  0.2 
23.2  0.1 

40.02  0.15 
40.17  0.07 
40.24  0.01 
40.23  0.08 
40.15  0.15 

34.7  1.8  ' 
36.5  1.9 
38.4  1.9 
40.3  2.0 
42.3  1.8  , 

Sept.    7 
17 
27 

Oct.      7 
17 

3  36.26  10.31 
3  25.95  11.33 
3  14.62  12.12 
3    2.50  12.66 
2  49.84  12.93 

43.5  2.4 
45.9  2.1 
48.0  1.6 

49.6  1.1 

50.7  0.7 

21.31  0.11 
21.20  0.13 
21.07  0.15 
20.92  0.16 
20.76  0.16 

23.1  0.0 
23.1  0.2 
23.3  0.2 
23.5  0.3 
23.8  0.3 

40.00  0.22 
39.78  0.26 
39.52  0.30 
39.22  0.32 
36.90  0.32 

44.1  1.6 
45.7  1.3 
47.0  1,0 
48.0  0.6 
48.6  0.2  1 

27 

Nov.     6 

16 

26 

Dec.     6 

2  36.91  12.87 
2  24.04  12.50 
2  11.54  11.80 
1  59.74  10.80 
1  48.94    9.47 

51.4  0.1 

51.5  0.5 

51.0  0.9 

50.1  1.5 

48.6  2.0 

20.60  0.15 
20.45  0.12 
20.33  0.09 
20.24  0.06 
20.18  0.03 

24.1  0.3 
24.4  0.3 
24.7  0.3 
25.0  0.3 
25.3  0.3 

38.58  0.30 
38.28  0.27 
38.01  0.24 
37.77  0.18 

37.59  0.12 

48.8  0.2 
48.6  0.7 

47.9  1.1 
46.&  1.S 
45.3  1.7 

16 
26 
36 

1  39.47    7.84 
1  31.63    5.91 
1  25.72 

46.6  2.5 
44.1  2.8 
41.3 

20.15  0.00 
20.15  0.04 
20.19 

25.6  0.8 
25.9  0.3 
26.2 

37.47  0.04 
37.43  0.02 
37.45 

43.6  2.0 
41.6  2.2 
39.4 

Non.— 
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APPARENT  PLACES  OP  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE  UPPER        1 

TRANSIT  AT  WASHINGTON. 

Sidereal 

a  Crom. 

61 »  Cyoni. 

SCygnL 

Bay  of  the 

Month. 

Right  Aioaaricn. 

Deo.JVortA. 

J>90.  North. 

BI^Annakn. 

Dec.  iVbrtA. 

b.     m. 

O              1 

h.     m. 

38     i 

h.     m. 

O              1 

20  36 

44  46 

21    0 

21    6 

29  39 

■.         s. 

tt        a 

S.            0. 

u        a 

0.           0. 

N           W 

Jan.      1 

38.18  0.04 

58.2  2.7 

36.21  0.08 

52.2  8.4 

57.93  0.04 

20.6  2.1 

11 

38.14  0.01 

55.5  2.8 

36.18  0.00 

49.8  2.5 

57.89  0.01 

18.5  2.8 

21 

38.15  0.06 

52.7  8.0 

36.18  0.06 

47.3  2.6 

57.90  0.05 

16.2  2.4 

31 

38.21  0.12 

49.7  2.9 

36.23  0.10 

44.7  2.6 

57.95  0.09 

13.8  2.3 

Feb.    10 

38.33  0.16 

46.8  2.6 

36.33  0.14 

42.2  2.3 

58.04  0.12 

11.5  2.1 

20 

38.49  0.21 

44.2  2.8 

36.47  0.18 

39.9  2.0 

58.16  0.16 

9.4  1.8 

March  1 

38.70  0.26 

41.9  1.9 

36.65  0.22 

37.9  1.6 

58.32  0.19 

7.6  lA 

11 

38.95  0.29 

40.0  1.8 

36.87  0.26 

36.3  1.2 

58.5i  0.28 

6.1  0.9 

21 

39.24  0.38 

38.7  0.9 

37.13  0.30 

35.1  0.8 

58.74  0.26 

5.2  0.6 

31 

39.57  0.86 

37.8  0.8 

37.43  0.83 

34.3  0.8 

59.00  0.29 

4.6  0.1 

April  10 

39.92  0.87 

37.5  0.8 

37.76  0.34 

34.0  0.8 

59.29  0.81 

4.5  0.4 

20 

40.29  0.88 

37.8  0,8 

38.10  0.36 

34.3  1.0 

59.60  0.83 

4.9  0.8 

30 

40.67  0.98 

38.6  1.4 

38.46  0.36 

35.3  1.6 

59.93  0.34 

5.7  1.8 

Bfay    10 

41.05  0.87 

40.0  1.9 

38.82  0.86 

36.8  1.8 

60.27  0.83 

7.0  1.8 

20 

41.42  0.86 

41.9  2.8 

39.18  0.86 

38.6  2.2 

60.60  0.83 

8.8  2.8 

30 

41.77  0.81 

44.4  2.8 

39.54  0.84 

40.8  2.6 

60.93  0.81 

11.1  2.6 

June     9 

42.08  0.29 

47.2  8.0 

39.88  0.29 

43.4  2.9 

61.24  0.28 

13.6  2.7 

19 

42.37  0.26 

50.2  8.3 

40.17  0.27 

46.3  8.2 

61.52  0.25 

16.3  2.8 

29 

42.62  0.20 

53.5  8.4 

40.44  0.28 

49.5  8.8 

61.77  0.22 

19.1  2.9 

July     9 

42.82  0.14 

56.9  8.4 

40.67  0.19 

52.8  8.4 

61.99  0.18 

22.0  8.0 

19 

42.96  0.08 

60.3  3.4 

40.86  0.18 

56.2  8.4 

62.17  0.13 

25.0  8.0 

29 

43.04  0.02 

63.7  3.8 

40.99  0.06 

59.6  8.3 

62.30  0.08 

28.0  2.9 

Aug.    8 

43.06  0.04 

67.0  3,1 

41.05  0.02 

62.9  3.1 

62.38  0.04 

30.9  2.7 

18 

43.02  0.08 

70.1   2.9 

41.07  0.02 

66.0  2.8 

62.42  0.01 

33.6  2.4 

28 

42.94  0.12 

73.0  2.6 

41.05  0.07 

68.8  2.6 

62.41  0.05 

36.0  2.2 

Sept.    7 

42.82  0.17 

75.6  2.2 

40.98  0.11 

71.4  2  8 

62.36  0.10 

38.2  1.9 

17 

42.65  0.21 

77.8  1.9 

40.87  0.14 

73.7  1.9 

62.26  0.14 

40.1  1.6 

27 

42.44  0.24 

79.7  1.4 

40.73  0.18 

75.6  1.6 

62.12  0.17 

41.7  1.2 

Oct.     7 

42.20  0.25 

81.1   0.9 

40.55  0.20 

77.2  1.1 

61.95  0.17 

42.9  0.0 

17 

41.95  0.26 

82.0  0.6 

40.35  0.21 

78.3  0.7 

61.78  0.18 

43.8  0.5 

27 

41.69  0.26 

82.5  0.0 

40.14  0.21 

79.0  0.2 

61.60  0.18 

44.3  0.0 

Nov.    6 

41.43  0.24 

82.5  0.5 

39.93  0.19 

79.2  0.3 

61.42  0.18 

44.3  0.4 

16 

41.19  0.22 

82.0  1.1 

39.74  0.18 

78.9  0.7 

61.24  0.16 

43.9  0.7 

26 

40.97  0.19 

80.9  1.5 

39.56  0.16 

78.2  1.0 

61.08  0.14 

43.2  1.1 

Dec.     6 

40.78  0.16 

79.4  1.9 

39.41  0.18 

77.2  1.6 

60.94  0.12 

42.1  1.4 

16 

40.62  0.11 

77.5  2.8 

39.28  0.10 

75.7  2.0 

60.82  0.08 

40.7  1.8 

26 

40.51  0.07 

75.2  2.6 

39.18  0.06 

73.7  2.3 

60.74  0.05 

38.9  2.1 

36 

40.44 

72.6 

39.12 

71.4 

60.69 

36.8 

alter  tb 
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FIXED    STARS,    1860. 


APPARENT  PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,  FOR   THE   UPPER       1 

TRANSIT   AT   WASHINGTON. 

Sidereal 

a  Cbphei. 

fi  AQUiiBII. 

fi  Cephei.                II 

Day  of  the 
Montb. 

Right  AaoensloiL. 

DedVoitA. 

Right  AMendon. 

Right  ABoeiMimi. 

Dee.i^0ra. 

h.       m. 

O              1 

h.       m. 

O             1 

h.       m. 

O             1 

21  15 

61  59 

21  24 

6  10 

21  26 

69  56 

Jan.      1 

11.61   0.19 

II           H 

45.9  2.7 

10.93  0.00 

//         u 

68.4  0.5 

46.78  0.35 

59.7  1.6 

11 

11.42  0.11 

43.2  2.9 

10.93  0.02 

68.9  0.4 

46.43  0.24 

57.2  2.8 

21 

11.31   0.04 

40.3  8.1 

10.95  0.06 

69.3  0.4 

46.19  0.13 

54.4  S.1 

31 

11.27  0.04 

37.2  8.1 

11.00  0.08 

69.7  0.3 

46.06  0.01 

51.3  S.2 

Feb.    10 

11.31  0.13 

34.1  8.1 

11.08  0.12 

70.0  0.1 

46.05  0.09 

48.1  s.2 

20 

11.44  0.19 

31.0  8.0 

11.20  0.15 

70.1  0.2 

46.14  0.22 

44.9  s.1 

March  1 

11.63  0.27 

28.0  2.6 

11.35  0.18 

69.9  0.3 

46.36  0.32 

41.8  2.8 

11 

11.90  0.84 

25.4  2.1 

11.53  0.20 

69.6  0.6 

46.68  0.42 

39.0  2.4 

21 

12.24  0.41 

23.3  1.6 

11.73  0.23 

69.0  0.8 

47.10  0.62 

36.6  1.9 

31 

12.65  0.46 

21.7  1.0 

11.96  0.26 

68.2  1.1 

47.62  0.69 

34.7  1.2 

April  10 

13.11  0.50 

20.7  0.5 

12.22  0.29 

67.1  1.3 

48.21  0.64 

33.5  0.7 

20 

13.61   0.53 

20.2  0.2 

12.51   0.80 

65.8  1.5 

48.85  0.67 

32.8  0.2 

30 

14.14  0.54 

20.4  0.8 

12.81  0.81 

64.3  1.6 

49.52  0.69 

^.6  0.6 

May    10 

14.68  0.52 

21.2  1.4 

13.12  0.31 

62.7  1.8 

50.21  0.69 

33.1  1.1 

20 

15.20  0.50 

22.6  2.0 

13.43  0.32 

60.9  1.8 

50.90  0.66 

34.2  1.7 

30 

15.70  0.47 

24.6  2.4 

13.75  0.81 

59.1  1.8 

51.56  0.62 

35.9  2.2 

June     9 

16.17  0.43 

27.0  2.8 

14.06  0.29 

57.3  1.8 

52.18  0.56 

38.1  2.e  , 

19 

16.60  0.36 

29.8  8.2 

14.35  0.26 

55.5  1.8 

52.74  0.49 

40.7  8.1 

29 

16.96  0.80 

33.0  3.5 

14.61   0.24 

53.7  1.6 

53.23  0.89 

43  8  8.4  . 

July      9 

17.26  0.22 

36.5  8.6 

14.85  0.20 

52.1  1.4 

53.62  0.29 

47.2  8.6  ! 

19 

17.48  0.15 

40.1  8.7 

15.05  0.17 

50.7  1.8 

53.91  0.19 

50.7  8.7 

29 

17.63  0.07 

43.8  8.7 

15.22  0.12 

49.4  1.1 

54.10  0.08 

54.4  8.8 

Aug.    8 

17.70  0.01 

47.5  8.6 

15.34  0.08 

48.3  0.8 

54.18  0.02 

58.2  8.8 

18 

17.69  0.10 

51.1  8.6 

15.42  0.03 

47.5  0.6 

54.16  0.11 

62.0  8.7 

28 

17.59  0.17 

54.6  8.3 

15.45  0.02 

46.9  0.4 

54.05  0.22 

65.7  8.6 

Sept.    7 

17.42  0.28 

57.9  8.0 

15.43  0.05 

46.5  0.8 

53.83  0.82 

69.2  8.2 

17 

17.19  0.28 

60.9  2.7 

15.38  0.09 

46.2  0.0 

53.51  0.39 

72.4  2.9  ! 

27 

16.91   0.34 

63.6  2.8 

15.29  0.11 

46.2  0.1 

53.12  0.47 

75.3  2.«  , 

Oct.      7 

16.57  0.88 

65.9  1.8 

15.18  0.13 

46.3  0.2 

52.65  0.52 

77.9  2.1 

17 

16.19  0.41 

67.7  1.2 

15.05  0.14 

46.5  0.8 

52.13  0.66 

80.0  1.6 

27 

15.78  0.43 

68.9  0.7 

14.91  0.14 

46.8  0.4 

51.57  0.69 

81.6  1.0 

Nov.     6 

15.35  0.41 

69.6  0.2 

14.77  0.13 

47.2  0.5 

50.98  0.60 

82.6  0.6 

16 

14.94  0.89 

69.8  0.8 

14.64  0.11 

47.7  0.5 

50.38  0.69 

83.1  0.0 

26 

14.55  0.87 

69.5  1.0 

14.53  0.10 

48.2  0.5 

49.79  0.57 

83.1  0.6  i 

Dec.     6 

14.18  0.34 

68.5  1.4 

14.43  0.08 

48.7  0.6 

49.22  0.52 

82.5  I.S 

16 

13.84  0.29 

67.1  5.0 

14.35  0.05 

49.3  0.6 

48.70  0.46 

81.2  1.8 

26 

13.55  0.23 

65.1  2.6 

14.30  0.03 

49.9  0.5 

48.24  0.38 

79.4  2.S 

36 

13.32 

62.6 

14.27 

50.4 

47.86 

77.1         i 

NOT«.— 
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APPARENT  PLACES  OF  THE 

EIS,  FOR  THE 

UPPER 

PKINCIPAI.  MXKD   STAl 

TRANSIT  AT  WASHINGTON. 

SIderal 

tPegasi. 

a  Aqvaxii. 

aGrnis.                   | 

Day  of  the 

Month. 

BlghftABoniBlon. 

1)90.  North, 

^s^ 

Deo.  Souih.     i 

h.       m. 

O             1 

h.       m. 

O             1 

h.       m. 

o         ,       1 

21  37 

9  14 

21  58 

0  59 

21  59 

47  37 

Jan.      1 

islao  0.01 

12  1.8 

35.40  0.02 

55.6  0.7 

■.         s. 

23.55  0.07 

82.6  1.5 

11 

18.29  0.00 

6.9  1.2 

35.38  0.01 

56.3  0.7 

23.48  0.08 

81.0  1.8 

21 

18.29  0.02 

4.7  1.2 

35.37  0.01 

57.0  0.6 

23.45  0.01 

79.2  2.1  1 

31 

18.31  0.06 

3.5  1.1 

35.38  0.05 

57.6  0.5 

23.46  0.06 

77.1  2.3  1 

Feb.    10 

18.37  0.10 

2.4  0.9 

35.43  0.09 

58.1  0.3 

23.52  0.10 

74.8  2.4 

20 

18.47  0.14 

1.5  0.8 

35.52  0.12 

58.4  0.1 

23.62  0.14 

72.4  2.6 

March  1 

18.61  0.16 

0.7  0.8 

35.64  0.15 

68.5  0.1 

23.76  0.19 

69.8  2.7 

11 

18.77  0.19 

0.2  0.1 

35.79  0.17 

58.4  0.4 

23.95  0.24 

67.1  2.6 

21 

18.96  0.22 

0.1  0.1 

35.96  0.19 

58.0  0.6 

24.19  0.28 

64.5  2.6 

31 

19.18  0.25 

0.2  0.4 

36.15  0.28 

57.4  0.9 

24.47  0.82 

61.9  2.6 

April  10 

19.43  0.27 

0.6  0.9 

36.38  0.26 

56.5  1.2 

24.79  0.85 

59.3  2.4 

20 

19.70  0.30 

1.5  1.8 

36.64  0.28 

55.3  1.4 

25.14  0.88 

56.9  2.2 

1             30 

20.00  0.82 

2.8  1.S 

36.92  0.80 

53.9  1.6 

25.52  0.41 

54.7  1.9 

1    Mav    10 

20.32  0.81 

4.3  1.7 

37.22  0.81 

52.3  1.8 

25.93  0.48 

52.8  1.7 

20 

20.63  0.81 

6.0  2.0 

37.53  0.82 

60.5  1.9 

26.36  0.48 

51.1  1.3 

30 

20.94  0.30 

6.0  2.1 

37.85  0.82 

48.6  2.0 

26.79  0.48 

49.8  1.0 

June     9 

21.24  0.28 

10.1  2.2 

38.17  0.81 

46.6  2.0 

27.22  0.41 

48.8  0.7 

19 

21.52  0.28 

12.3  2.8 

38.48  0.28 

44.6  2.0 

27.63  0.89 

48.1  0.8 

29 

21.80  0.26 

14.6  2.8 

38.76  0.26 

42.6  1.9 

28.02  0.36 

47.8  0.1 

1    July     9 

1 

22.05  0.21 

16.9  2.2 

39.02  0.22 

40.7  13 

28.38  0.81 

47.9  0.5 

1 

19 

22.26  0.16 

19.1  2.1 

39.24  0.18 

38.9  1.6 

28.69  0.27 

48.4  0.9 

29 

22.42  0.12 

21.2  2.0 

39.42  0.15 

37.3  1.4 

28.96  0.21 

49.3  1.2 

Aug.     8 

22.54  0.08 

23.2  1.7 

39.57  0.10 

35.9  1.2 

29.17  0.14 

50.5  1.4 

18 

22.62  0.04 

24.9  1.6 

39.67  0.06 

34.7  1.0 

29.31  0.06 

51.9  1.7 

28 

22.66  0.00 

26.4  1.3 

39.73  0.01 

33.7  0.8 

29.39  0.01 

53.6  1.8 

Sept.    7 

22.66  0.05 

27.7  1.1 

39.74  0.02 

32.9  0.5 

29.40  0.05 

55.4  1.9 

17 

22.61  0.09 

28.8  0.8 

39.72  0.05 

32.4  0.3 

29.35  0.10 

57.3  1.9 

27 

22.52  0.11 

29.6  0.6 

39.67  0.06 

82.1  0.1 

29.25  0.14 

59.2  1.8 

Oct.     7 

22.41  0.12 

30.2  0.8 

39.59  0.10 

32.0  0.0 

29.11  0.18 

61.0  1.6 

17 

22.29  0.13 

30.5  0.1 

39.49  0.18 

32.0  0.2 

28.93  0.22 

62.6  1.2 

27 

22.16  0.14 

30.6  0.1 

39.36  0.13 

32.2  0.8 

28.71  0.28 

63.7  0.9 

Nor.    6 

22.02  0.14 

30.5  0.4 

39.23  0.12 

32.6  0.4 

28.48  0.28 

64.6  0.6 

16 

21.88  0.12 

30.1  0.6 

39.11  0.12 

32.9  0.6 

28.25  0.21 

65.2  0.2 

26 

2L76  0.11 

29.5  0.8 

38.99  0.11 

33.5  0.6 

28.04  0.19 

65.4  0.1 

Dec.     6 

21.65  0.09 

'    28.7  0.9 

38.88  0.09 

34.1  0.7 

27.85  0.18 

65.3  0.6 

16 

21.56  0.07 

27.8  1.1 

38.79  0.08 

34.8  0.7 

27.67  0.15 

64.7  1.0 

26 

21.49  0.04 

26.7  1.2 

38.71  0.05 

35.5  0.7 

27.52  0.11 

63.7  1.8 

36 

21.45 

25.5 

38.66 

36.2 

27.41 

62.4 
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FIXED    STARS,    I860. 


APPAHENT  PLACES 

OP  THB  : 

PRINCIPAL  FIXBa>   STARS,  FOR  THB  UPPER      1 

TRANSIT  AT   WASHINGTON. 

Sldensl 
Dkyorth* 

tPogari. 

aPlSCIB  AUSTRALIS. 

(Fomalhaut.) 

a  Fegasi. 
{M^rhab,) 

Month. 

Bigbt  Afomrioii. 

J)9b.  North. 

Deo.  South, 

J)9C.  North. 

h.       m. 

22  34 

10     6 

h.      m. 

22  49 

30  21 

h.      m. 

22  67 

14  27 

Jan.      I 

S.             8. 

28.65  0.07 

l6.5  1.0 

54.72  0.09 

57.6  0.5 

47.40  0.08 

16.7  1.1 

11 

28.58  0.04 

9.5  1.1 

54.63  0.06 

57.1  0.8 

47.32  0.06 

15.6  1.2 

21 

28.54  0.02 

8.4  1.1 

54.57  0.08 

56.3  1.0 

47.26  0.04 

14.4  1.2 

31 

28.52  0.00 

7.3  1.0 

54.54  0.00 

55.3  1.2 

47.22  0.01 

13.2  1.2 

Feb.   10 

28.52  0.04 

6.3  0.8 

54.54  0.03 

54.1  1.5 

47.21  0.01 

12.0  1.1 

20 

28.56  0.08 

5.5  0.9 

54.67  0.07 

52.6  1.8 

47.22  0.03 

10.9  1.0 

March  1 

28.64  0.10 

4.6  0.6 

54.64  0.10 

50.8  1.9 

47.25  0.07 

9.9  0.8 

11 

28.74  0.14 

4.0  0.2 

54.74  0.14 

48.9  2.0 

47.32  0.12 

9.1  0.4 

21 

28.88  0.17 

3.8  0.1 

54.88  0.17 

46.9  2.2 

47.44  0.17 

8.7  0.8 

31 

29.05  0.21 

3.9  0.4 

55.05  0.21 

44.7  2.8 

47.61  0.20 

8.5  0.1 

I   April  10 

29.26  0.24 

4.3  0.7 

55.26  0.26 

42.4  2.4 

47.81  0.28 

8.6  0.5 

i             20 

29.50  0.27 

5.0  1.0 

55.51  0.28 

40.0  2.4 

4a.04  0.25 

9.1  0.8 

1             30 

29.77  0.29 

6.0  1.8 

55.79  0.81 

37.6  2.3 

48.29  0.28 

9.9  1.1 

May    10 

30.06  0.31 

7.3  1.7 

56.10  0.34 

35.3  2.1 

48.57  0.31 

11.0  1.S 

20 

30.37  0.83 

9.0  1.9 

56.44  0.85 

33.2  2.0 

48.88  0.38 

12.5  1.8 

30 

30.70  0.38 

10.9  2.1 

56.79  0.36 

31.2  1.8 

49.21  0.33 

14.3  2.0 

June     9 

31.03  0.81 

13.0  2.2 

57.15  0.85 

29.4  1.6 

49.54  0.32 

16.8  2.1 

19 

31.34  0.80 

15.2  2.2 

57.50  0.84 

27.8  1.8 

49.86  0.31 

18.4  2.S 

29 

31.64  0.27 

17.4  2.8 

57.84  0.88 

26.5  1.0 

50.17  0.29 

20.7  2.4 

July     9 

31.91  0.25 

19.7  2.2 

58.17  0.29 

25.5  0.6 

50.46  0.26 

23.1  2.4 

19 

32.16  0.22 

21.9  2.2 

58.46  0.26 

24.9  0.8 

50.72  0.24 

25.5  2.S  i 

29 

32.38  0.18 

24.1  2.1 

58.72  0.22 

24.6  0.0 

60.96  0.20 

27.8  2.2 

Aug.    8 

32.56  0.13 

26.2  1.9 

58.94  0.17 

24.6  0.4 

61.16  0.16 

80.0  2.1 

18 

32.69  0.09 

28.1  1.6 

59.11  0.18 

25.0  0.7 

61.32  0.12 

32.1  1.9 

28 

32.78  0.04 

29.7  1.4 

59.24  0.08 

25.7  1.0 

61.44  0.08 

34.0  1.7 

Sept.    7 

32.82  0.01 

31.1   1.2 

59.32  0.02 

26.7  1.1 

61.52  0.03 

35.7  1.5 

17 

32.83  0.02 

32.3  1.0 

59.34  0.02 

27.8  1.8 

61.55  0.01 

37.2  1.2 

27 

32.81  0.05 

83.3  0.8 

59.32  0.06 

29.1  1.4 

51.54  0.04 

38.4  1.0 

Oct.      7 

32.76  0.08 

34.1  0.5 

59.26  0.09 

30.5  1.3 

51.50  0.06 

39.4  0.8 

17 

32.68  0.11 

34.6  0.2 

59.17  0.11 

31.8  1.8 

61.44  0.09 

40.2  0.5  , 

27 

32.57  0.12 

34.8  0.0 

59.06  0.18 

33.1  1.2 

51.35  0.11 

40.7  0.2  i 

Nov.     6 

32.45  0.12 

34.8  0.2 

58.93  0.15 

34.3  1.0 

61.24  0.11 

40.9  0.0  ! 

16 

32.33  0.11 

34.6  0.4 

58.78  0.15 

35.3  0.7 

51.13  0.12 

40.9  OJ 

26 

32.22  0.11 

34.2  0.6 

58.63  0.15 

36.0  0.6 

51.01  0.12 

40.6  03 

Dec.     6 

32.11  0.11 

33.6  0.7 

58.48  0.13 

36.5  0.3 

50.89  0.11 

40.1   0.7 

1 

16 

32.00  0.10 

32.9  0.9 

58.35  0.12 

36.8  0.0 

50.78  0.11 

39.4  0.8 

26 

31.90  0.08 

32.0  1.1 

58.23  0.10 

36.8  0.3 

50.67  0.09 

38.6  1.1 

36 

31.82 

30.9 

58.13 

36.5 

50.58 

37.5 

Non.- 
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APPABENT  PLACES  OP  THE  PBINCIPAI.  FIXED  STABS,  FOB  THE  UPPBB 
TRANSIT  AT  VASHINGTOIT. 


Bidm.1 
Ifoath. 


Jan.  1 
11 
21 
31 

Feb.    10 

20 
March  1 
11 
21 
31 

April  10 
20 
30 

May  10 
20 

30 

/une    9 

19 

29 

July     9 


27 

Nov.    6 

16 

26 

Dec     6 

16 
26 
36 


<  Fkdam. 


Bight 


b.      m. 

23  32 

1.  0. 

45.40  0.09 
46.31  0.07 
45.24  0.06 
45.18  0.04 
45.14  0.02 

45.12  0.01 

45.13  0.05 
45.18  0.08 
45.26  0.12 
45.38  0.16 

45.54  0,tO 
45.74  0.23 
45.97  0.26 
46.23  0.28 
46.51  o.si 

46.82  0  82 

47.14  0.82 
47.46  0.82 
47.78  0.81 
48.09  0.29 


19 

48.38  0.26 

29 

48.64  0.2.<l 

Aug. 

8 

48.87  0.19 

18 

49.06  0.16 

28 

49.22  0.11 

Sept. 

7 

49.33  0.07 

17 

49.40  0.03 

27 

49.43  0.00 

Oct. 

7 

49.43  0.08 

17 

49.40  0.05 

49.35  0.07 
49.28  0.09 
49.19  0.10 
49.09  0.11 
48.98  0.10 

48.88  0.10 
48.78  0.10 
48.68 


D«.Kor«4. 


52 
52 
52 
52 
52 

52 
52 
52 
52 
52 

52 
52 
52 
52 


0 

4 

§.9 

U 

0.8 

6.1 

0.7 

7.4 

0.7 

6.7 

0.6 

6.1 

0.6 

5.5  0.6 

5.0  0.2 

4.8  0.0 

4.8  0.8 

5.1  0.6 

5.7  0.9 

6.6  1.2 

7.8  1.4 
9«2  1.6 


52  10.8  1.8 

52  12.6  2.0 

52  14.6  2.1 

52  16.7  2.1 

52  ia8  2.1 

52  20.9  2.0 

52  22.9  2.0 

52  24.9  1.8 

52  26.7  1.6 

52  28.3  1.4 

62  29.7  1.2 

62  30.9  0.9 

52  31.8  0.6 

62  32.4  0.4 

62  32.8  0.8 

62  33.1  0.1 

62  33.2  0.1 

62  33.1  0.8 

62  32.8  0.5 

52  32.3  0.6 

62  31.7  0.6 

62  31.1  0.7 

62  30.4  0.8 
62  29.6 


y  Oephei. 


Bii^t 


h.       m. 

23  33 

35.16  0.85 
84.31  0.73 

33.58  0.62 
32.96  0.51 

32.45  0.88 

82.07  0.22 

81.85  0.06 
31.79  0.12 
31.91  0.80 
82.21  0.47 

82.68  0.63 
33.31  0.79 

34.10  0.89 
84.99  0.97 

86.96  1.02 

36.98  1.05 
38.03  1.04 
89.07  0.98 
40.06  0.92 

40.97  0.86 

41.83  0.76 

42.59  0.65 
43.24  0.50 
43.74  0.87 

44.11  0.28 

44.34  0;09 

44.43  0.05 
44,38  0.19 

44.19  0.88 

43.86  0.45 

43.41  0.55 
42.86  0.66 

42.20  0.74 

41.46  0.81 
40.65  0.84 

89.81  0.86 
38.95  0.88 
38.12 


Dee.  JVbrtA. 


76 

5l  2^1  0.9 

51  26.2  1.5 

51  24.7  2.0 

51  22.7  2.4 

51  20.3  2.7 


61 
51 
61 
61 
51 


17.6  8.1 
14.5  8.1 
11.4  8.0 

8.4  2.9 

6.5  2.5 


51  3.0  2.2 
51  0.8  1.8 
50  59.0  1.2 

60  67.8  0.7 
50  67.1  0.0 

60  57.1  0.6 
50  57.7  1.1 

50  58.8  1.5 

61  0.3  2.0 

51  2.3  2.5 


61 
61 
61 
61 
51 


4.8  8.1 

7.9  8.4 
11.3  8.5 
14.8  8.7 
18.5  8.8 


51  22.3  8.8 

51  26.1  8.8 

51  29.9  8.7 

51  33.6  8.4 

61  87.0  3.2 

51  40.2  2.9 

61  43.1  2.8 

61  45.4  1.8 

61  47.2  1.2 

51  48.4  0.6 

61  49.0  0.1 

51  49.1  0.6 
61  48.6 
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AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON.                      | 

APPARENT 

APPARENT 

HOURLY 

1 

RIGHT  ASCENSION. 

DECUNATiON. 

MOTION. 

Xavatioa 

of  Time 

for 
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Date. 
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at 
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*fisr* 
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8. 
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16  18.05 

10.30 

19  29  38.68 

14 
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14  28.90  16  13.94 

6.93 

21  31  51.94 

14 

21  50  15.56 

17.91 

13     5  69.4 

:57.2 

9.765 

50.88 

14  27.04  16  13.74 

632 

21  35  48.50 

15 

21  54     9.55 

11.89 

12  45  41.7 

29.4 

9.735 

51.41 

14  24.48  16  13..53 

6.72 

21  39  45.05 

16 

21  58     2.83 

5.16 

12  24  61.5 

:49.1 

9.705 

51.92 

14  21. 20;  16  1332 

6.62 

21  43  4131 

17 

22     1  55.40 

57.71 

12     4    9.3 

:56.8 

9.676 

52.41 

14  17.21  16  13.11 

6.52 

21  47  38.16 

18 

22     5  47.28 

49.57 

li  42  65.6 

:53.1 

9.647 

52.89 

14  12.52;  16  12.90 

6.42 

21  51  34.72 

19 

22     9  38.48 

40.75 

11  21  50.7 

38.2 

9.619 

53.34 

14     7.16 

16  12.67 

632 

21  55  31.27 

20 

22  13  29.01 

31.26 

11     0  25.1 

12.6 

9.592 

53.78 

14     1.13 

16  12.45 

6.22 

21  59  27.83 

21 

22  17  18.88 

21.10 

10  38  49.3 

36.8 

9.565 

54.20 

13  54.45 

16  12.23 

6.12 

22     3  2438 

22 

22  21     8.10 

10.29 

10  16  63.5 

:51.0 

9.538 

54.60 

13  47.11 

16  12.01 

6.03 

22     7  20.93 

23 

22  24  56.68 

58.84 

9  54  68.3 

:55.8 

9.511 

54.98 

13  39.12 

16  11.78 

5.94 

22  11  17.49 

24 

22  28  44.63 

46.76 

9  32  64.3 

:51.9 

9.486 

55.34 

13  3031 

16  1135 

5.85 

22  15  14.04 

25 

22  32  31.97 

34.07 

9  10  51.8 

394 

9.461 

55.69 

13  21.29 

16  11.32 

5.76 

22  19  10.60 

26 

22  36  18.71 

20.78 

8  48  31.0 

18.8 

9.437 

56.02 

13  11.48 

16  11.09 

538 

22  23     7.15 

27 

22  40    437 

6.91 

8  25  62.7 

:50.6 

9.413 

5633 

13     1.09 

16  10.86 

5.60 

22  27     3.70 

28 

22  43  50.48 

52.49 

8    3  27.1 

15.1 

9389 

56.62 

12  50.13 

16  10.63 

5.53 

22  31     0.26 

29 

22  47  35.55 

37.52 

7  40  44.6 

32.7 

9366 

56.91 

12  38.64 

16  1039 

5.46 

22  34  5631 

SO 

22  51  20.07 

22.01 

7  17  55.6 

43.8 

9344 

57.17 

12  26.61 

16  10.15 

1 

538 

22  38  5336 

31 

22  55     4.06      5.96 

—  6  54  60.5 

:48.8 

9.324 

57.41 

-1-12  14.04  16     9.9111 

531 

22  42  49.92 
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300       SOLAR   BPHBBIBRI6,    1f860^ 


AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ABOBNSION. 

DBCLINATION. 

'  MOTION. 

JSquation 
of  Time 

for 

Apparent 

Hoon. 

Semi- 

Siaereel 

Dttte. 

diameter 

Time  of 
8emld. 

SidevealTfane 

Mean  Noon. 

Ap- 
noon. 

Mean  Noon. 

Ap- 
paresi 
Noon. 

Right 
Aaoen- 
lion. 

DeoH- 
mttion. 

h.  m.   B. 

B. 

O       1       II 

u 

0. 

«i 

m.    0. 

1    II 

m.  8. 

h.     BD.     B. 

KfM*.   1 

22  51  20.07 

22.01 

—  7  17  65.6 

43.8 

9.844 

67.17 

4-12  26.61 

16  10.15 

1  5.38,22  38  53.36  |i 

2 

22  55    4.06 

5.96 

6  54  60.5 

:48.8 

9.324 

67.41 

12  14.04 

16     9.91 

1  5.31 

^22  42  49.92 

3 

22  58  47.55 

4941 

6  31  59.7 

48.1 

9,804 

57.64 

12    0.98 

16     9.67 

1  5.24 

22  46  4647 

4 

23     2  30.57 

32.39 

6    8  53.6 

42.2 

9.284 

57.86 

11  4745 

16     9.42 

1  5.17 

22  50  43.02 

5 

23     6  13.14 

14.92 

5  45  42.5 

81.3 

9.265 

58X>6 

11  83.45 

16     9.16 

1  5.11 

22  54  39.58 

6 

23     9  55.30 

57.04 

5  22  26.8 

15.8 

9.247 

58.25 

11  19.06 

16     8.90 

1  5.06 

22  56  36.13 

7 

23  13  37.05 

38.75 

4  58  66.8 

:56.0 

9.231 

5841 

11     4.25 

16     8.64 

1  4.99 

28    2  32.69 

8 

23  17  18.43 

20.09 

4  35  42.9 

32.8 

9.216 

58.56 

10  49.07 

16     8.38 

1  4.98 

28    6  29.25 

9 

23  90  59.44 

.-61.06 

4  12  15.4 

5i) 

9.202 

58.70 

10  33.53 

16     8.12 

1  4.88 

28  10  25.80  1 

10 

28  24  40.12 

41.70 

3  48  44.7 

84.5 

9.188 

58.84 

10  17.65 

16     7.88 

1  4.83 

28  14  22.35 

11 

23  28  20.49 

22.03 

3  25  11.2 

1.2 

9.175 

58.95 

10     148 

16     7,59 

1  4.78 

28  18  18.90 

12 

23  32    0.57 

2.07 

3     1  85.2 

25.5 

9.164 

59.04 

9  45.00 

16    7.32 

1  4.74 

28  22  1546 

13 

23  35  40.39 

41.85 

2  37  57.1 

47.7 

9.154 

59.12 

9  28.27 

16     7.05 

1  4.70 

23  96  12.01 

14 

23  39  19.96 

2i;i7 

2  14  17.1 

8j0 

9.144 

59.19 

9  11.28 

16    6.77 

1  4.66 

23  30  .  8.57  . 

15 

28  42  59.31 

:60.67 

1  50  35.8 

27jO 

9.185 

59.24 

8  54.08 

16     6.49 

1  4.63 

28  34     5.12 

16 

23  46  38.46 

39.78 

1  26  93.5 

45i0 

9.128 

59.27 

8  86.69 

16    6.22 

1  4.60 

28  38     1.67 

17 

23  50  17.42 

18.70 

1     3  10.5 

2.3 

8.121 

59.29 

8  19.11^ 

16    5.95 

1  4.57 

23  41  58.22 

18 

23  53  56.22 

57.45 

0  39  27.3 

19.4 

9.114 

59.29 

8     1.35 

16    5.67 

1  4.55 

28  45  54.78 

19 

23  57  34.87 

36.05 

^  0  15  44.2 

36.6 

9.108 

69.29 

7  43.45 

16     5.39 

1  4.53 

23  49  51.33 

20 

0     1  13.39 

14^2 

4-  0    7  58.4 

.^5.8 

9.102 

69^7 

7  2541 

16    5.11 

1  4.51 

28  S3  47.88  , 

21 

0    4  51.80 

52.88 

0  31  40.2 

47.2 

9.099 

59.22 

7     7.27 

16     4.84 

1  4.49 

28  57  44.44 

22 

0    8  30.12 

31.15 

0  55  20.6 

27.3 

9.096 

59.14 

6  49.04 

16    4.57 

1  4.48 

0     1  40.99 

23 

0  12     8.38 

9.36 

1  18  59.2 

:65.6 

9.093 

59.06 

6  30.75 

16    4.29 

1  447 

0     5  37.54  i 

24 

0  15  46.58 

47.51 

1  42  85.8 

41.9 

9.090 

68.97 

6  12.40 

16    4.01 

1  4.46 

0     9  34.09  . 

25 

0  19  24.72 

25.61 

2    6  10.0 

15.8 

0/)88 

58.86 

5  53.99 

16     3.73 

1  4.46 

0  13  30.65  1 

26 

0  23     2.81 

3.65 

2  29  41.3 

46.8 

9.088 

68.74 

5  85.53 

16    3.45 

1  446 

0  17  27.20 

27 

0  26  40.86 

41.65 

2  53     9.3 

14.5 

9.088 

58.60 

5  17.03 

16    3.17 

1  4.46 

0  21  23.75 

28 

0  30  18.93 

19.67 

3  16  33.9 

38.8 

9.089 

5844 

4  58.54 

16     2.90 

1  446 

0  25  20.31 

29 

0  33  57.04 

57.74 

3  39  54.6 

59.2 

9.090 

58.27 

4  50.11 

16     2.63 

1  4.46 

0  29  16.86 

30 

0  37  35.22 

35.88 

4    3  U.0 

15.8 

9.093 

58.11 

4  21.74 

16     2.36 

1  447 

0  33  13.42 

31 

0  41   13.48 

14.09 

4  26  22.9 

26.9 

9.096 

57.89 

4    3.45 

16     2.08 

1  4.48 

0  37     9.97 

Apr.  1 

0  44  51.83 

52.39 

4  49  29.8 

33.5 

9.100 

57.67 

3  45.25 

16     1.81 

1  4.50 

0  41     6^2 

2 

0  48  30.29 

30.80 

5  12  81.5 

34.9 

9.105 

5745 

3  27.15 

16     1.54 

1  4.52 

0  45     3.08  , 

3 

0  52     8.86 

9.33 

6  35  27.6 

30.7 

9.110 

57.21 

8     9.18 

16     1.27 

1  4.54 

0  48  59.63  1 

4 

0  55  47.58 

48.01 

5  58  17.8 

20.6 

9.116 

56.96 

2  51.35 

16     1.00 

1  4.57 

0  52  56.19 

5 

0  59  26.47 

26.85 

6  21     1.9 

4.4 

9.124 

56.69 

2  83.69 

16    0.72 

1  4.61 

0  56  52.74 

6 

1     3     5.55 

5.89 

6  43  39.3 

41.5 

9.132 

5643 

2  16.22 

16    044 

1  4.64 

1     0  49.29 

7 

1     6  44.85 

45.15 

7     6  10.2 

12.1 

9.141 

56.13 

1  58.96 

16     0.17 

1  4.67 

1     4  45.85 

8 

1   10  24.39 

24.65 

7  28  33.7 

35.3 

9.151 

55.82 

1  41.96 

15  59.90 

1  4.71 

1     8  4240 

9 

1  14     4.19 

4.41 

7  50  49.9 

51.3 

9.163 

65.50 

1  25.21 

15  59.63 

1  4.75 

1  12  38.96 

10 

1  17  44.26 

44.43 

8  12  68.2 

59.3 

9.175 

65.17 

1     8.73 

15  59.35 

1  4.79 

1  16  35.51 

11 

1  21  24.63 

24.76 

8  34  58.4 

59.2 

9.188 

54.83 

0  62.55 

15  59.07 

1  4.88 

1  20  32.06 

12 

1  25     5^3 

5.42 

8  56  50.1 

50.6 

9.201 

5447 

0  36.69 

15  58.80 

1  4.87 

1  24  28.62 

13 

1  28  46.36 

46.41 

9  18  830 

33.3 

9.216 

54.10 

0  21.18 

15  58.5;} 

1  4.92 

1  28  25.17 

14 

1  32  27.74 

27.75 

9  40    6.9 

7.0 

9.231 

53.71 

4-  0     6.02 

15  58.26 

1  4.97 

1  32  21.72 

15 

1  36     9.47 

9.44 

10     1  31.2 

31.1 

9.247 

53.31 

—  0    a8i 

15  57.99 

1  5.02 

1  36  18.28 

16 

1  39  51.58 

51.51 

10  22  45.7 

45.4 

9.264 

52.89 

0  23.25 

15  57.72 

1  5.07 

1  40  14.83 

17 

1  43  34.09 

33.98 

10  43  50.0 

49.5 

9.281 

6245 

0  37.29;  15  57.45 

1  5.13 

1  44  11^8 

18 

1  47  1701 

16.87 

11     4  43-8 

43.1 

9.298 

52.00 

0  50.93  15  57.18 

1  5.19 

1  48     7.94 

19 

1  51     0.34 

0.17 

11  25  26.6 

25.7 

9.315 

51.55 

1     4.l4j  15  56.91 

1  5.25 

1  52    449 

20 

1  54  44.10 

43.99 

11  45  58.1 

57.0 

9.333 

51.08 

1  16.941 15  66.65 

1  5.31 

1  56     1.05 

21 

1  58  28.29 

2&15 

12    6  18.1 

16.8 

9.351 

50.58 

1  29.30 

15  56.40 

1  5.37 

1  59  57.60 

22 

2    2  12.93 

12.76 

12  26  26.1 

24.6 

9.370 

50.08 

1  41.22 

15  56.15 

1  544 

2    3  54.16 

23 

2     5  58.02 

57.72 

12  46  21.8 

20.2 

9.389 

49.56 

1  52.68 

15  55.90 

1  5.51 

2    7  50,71 

24 

2     9  43.57 

43.24 

13     6     5.0 

3.3 

9.408 

49.02 

2     3.68 

15  55.65 

1  5.58 

2  11  47.27 

25 

2  13  29.59 

29.23 

13  25  85.1 

33.3 

9.428 

4847 

2  14.21 

15  6541 

1  5.65 

2  15  43.82 

26 

2  17  16.08 

15.69 

13  44  51.8 

49.9 

9.448 

47.91 

2  24.28 

15  55.17 

1  5.72 

2  19  40.38 

27 

2  21     3.06 

2.65 

14    3  55.0 

53.0 

9.468 

47.34 

2  33.85 

15  54.93 

1  5.79 

2  23  36.93 

28 

2  24  50.53 

50.10 

14  22  44.1 

42.0 

9.488 

46.75 

2  42.94|  15  54.69 

1  5.87 

2  27  3349 

29 

2  28  38.50 

38.05 

14  41  19.0 

16.8 

9.508 

46.15 

2  51.53  15  54.45 

1  5.95 

2  31  30.05 

30 

2  32  26.98    26.51 

14  59  39.4 

37.1 

9.530 

45.54 

2  59.60  15  54.22 

1  6.03 

2  35  26.60 

31 

2  36  15.99    15.^0 

H-15  17  44.9 

42.5 

9.552 

44.92 

—  3     7.15  15  53.99 

1  6.11 

{  2  39  23.16 

NoTi. — For  Mtam  lotorral  of  Semidiaineter  pa«iliig  the  MefidiM^  sobtmet  0«.18  torn  tbe  Sidexwl  iBtemd. 
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^^^am^m 

^^^■m 

amma^i^ 

AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARKNT 

APPARENT 

HOURLY 

SIQHI  A8CKNSI0N. 

DXCUNATION. 

MOTION. 

Xqoadon 

for 

Kooa. 

SemS- 

Sidareal 

Date. 

diameter 

Time  of 
Semid. 

SidmealTIme 
of  Mem 
Noon. 

HfluiNoon. 

parent 
Noon. 

Mean  Noon. 

Ap. 

parent 
Noon. 

Right 
Aaoen- 
•ion. 

Been, 
nation. 

b.  m.   s. 

8. 

O      1       « 

+15  17  44.9 

M 

B» 

^ 

m.    s. 

1    II 

m.  8. 

h.  m.    t. 

May  1 

S  36  15.99 

15.50 

42.5 

9.552 

44.92 

—  3     7.15 

15  53.99 

1  6.11 

2  39  23.16 

2 

2  40     5.52 

5.01 

15  85  35.2 

32.7 

9.574 

44.28 

3  14.17 

15  53.76 

1  6.19 

2  43  19.71 

3 

2  43  55.58 

55.05 

15  53  10.0 

7.5 

9.597 

43.63 

3  20.67 

15  63.63 

1  6.27 

2  47  16.27 

4 

2  47  46.20 

45.65 

16  10  29.1 

26.6 

9.620 

42.97 

3  26.61 

15  53J31 

1  6.35 

2  51  12.82 

5 

2  51  37^8 

36.81 

16  27  32.2 

29.7 

9.643 

42.29 

3  31.99 

15  53.08 

1  6.48 

2  55     9.38 

6 

2  55  29.12 

28.54 

16  44  18.9 

16.4 

9.667 

41.60 

3  36.80 

15  52.86 

1  6.51 

2  59     5.93 

7 

2  59  21.42 

20.83 

17     0  49.1 

46.6 

9.691 

40.91 

3  41.06 

15  52.64 

1  6.59 

•3     3     2.49 

8 

3     3  14.31 

13.71 

17  16  62.4 

:59.9 

9.715 

40.20 

8  44.73 

15  52.42 

1  6.67 

3    6  59.05 

9 

3     7     7.79 

7.18 

17  32  58.5 

56.0 

9.740 

89.48 

3  47.80 

15  52.20 

1  6.76 

3  10  55.60 

10 

3  11     1.86 

1.24 

17  48  37.1 

34.6 

9.765 

38.74 

8  50.29 

15  51.99 

1  6.85 

3  14  52.16 

11 

3  14  56,52 

55.89 

18    3  57.9 

55.4 

9.790 

87.99 

8  52.19 

15  51.78 

1  6.93 

3  18  48.71 

12 

3  18  51.77 

51.13 

18  18  60.6 

:58.1 

9.815 

37.23 

3  53.50 

15  51.57 

1  7.01 

3  22  45.27 

13 

3  22  47.62 

46.98 

18  33  45.0 

42.6 

9.840 

36.46 

3  64.52 

15  51.36 

1  7.09 

3  26  41.82 

14 

3  26  44.06 

4342 

18  48  10:7 

8.4 

9.864 

35.67 

3  54.32 

15  51.15 

1  7.17 

3  30  38.38 

15 

3  30  41.09 

40.45 

19     2  17.4 

15.2 

9.888 

34.88 

3  53.85 

15  50.95 

1  7.26 

3  34  34.94 

16 

8  34  98.70 

38.06 

19  16     4.9 

2.8 

9.912 

34.07 

8  52.80 

15  60.76 

1  7.33 

3  38  31.50 

17 

3  38  36.89 

36.25 

19  29  82.8 

80.8 

9.936 

33.25 

8  51.16 

15  50.57 

1  7.41 

3  42  28.05 

18 

3  42  85.65 

35i)2 

19  42  40.9 

38.9 

9.960 

32.42 

3  48.96 

15  50.38 

1  7.49 

3  46  24.61 

19 

8  46  84.97 

34.84 

19  55  28.9 

26.9 

9.983 

31.58 

3  46.21 

15  50.19 

1  7.57 

3  50  21.17 

20 

3  50  34w85 

34.23 

20    7  56.5 

54.6 

10.005 

30.73 

3  42.89 

15  50.01 

1  7.65 

3  54  17.73 

21 

8  54  35.26 

34.65 

20  20    3.6 

1.8 

10.027 

29.86 

3  39.08 

15  49.84 

1  7.78 

3  58  14.28 

22 

3  58  36.20 

35.60 

20  31  49.7 

48.0 

10.049 

28.98 

8  34.65 

15  49.67 

1  7.80 

4     2  10.84 

23 

4     2  37.65 

37.06 

20  43  14.7 

13.1 

10.070 

28.10 

3  29.76 

15  49.51 

1  7.87 

4     6     7.40 

24 

4     6  39.60 

39.02 

20  54  18.3 

16.7 

10.091 

27.20 

3  24.37 

15  49.35 

1  7.94 

4  10    3.96 

25 

4  10  42.04 

41.47 

21     4  60.3 

58.8 

10.111 

26^ 

8  18.48 

15  49.19 

1  8.61 

4  14     0.51 

26 

4  14  44.95 

44.40 

21  15  20.4 

19.0 

10.183 

25.38 

3  12.13 

15  49.04 

1  8.08 

4  17  57J07 

27 

4  18  48.32 

47.79 

21  25  18.5 

17.2 

10.152 

24.46 

3     5.32 

15  48.89 

1  8.15 

4  21  53.63 

28 

4  22  52.15 

51.64 

21  34  S4.5 

58.3 

10.169 

23.53 

2  58.05 

15  48.74 

1  8.21 

4  25  50.19 

29 

4  26  56.41 

55.92 

21  44     8.1 

7.0 

10.186 

22.60 

2  50.35 

15  48.61 

1  8.27 

4  29  46.75 

30 

4  31     1.07 

0.60 

21  52  69.0 

58.0 

10.203 

21.65 

2  42.24 

15  48.47 

1  8.33 

4  33  43.30 

1           31 

4  35     6.14 

5.70 

22     1  27.2 

26.3 

10.220 

20.69 

2  33.73 

15  48.84 

1  8.39 

4  37  39.86 

Juee  1 

4  39  11.61 

U.20 

22     9  32.3 

31.5 

10.236 

19.73 

2  24.82 

15  48.21 

I  8.45 

4  41  36.42 

2 

4  43  17.47 

17.09 

22  17  14.3 

13.6 

10.252 

18.77 

2  15.51 

15  48.08 

1  8.50 

4  45  32.97 

3 

4  47  23.70 

23J34 

22  24  33.1 

32.5 

10.267 

17.80 

2     5.84 

15  47.95 

1  8.55 

4  49  29.53 

4 

4  51  30.29 

29.96 

22  31  28.5 

28.0 

10.281 

16.82 

1  55.81 

15  47.82 

1  8.60 

4  53  26.09 

5 

4  55  87.21 

36.91 

22  37  60.3 

:59.9 

10.295 

15.83 

1  45.45 

15  47.70 

1  8.65 

4  57  22.65 

6 

4  59  44.45 

44.18 

22  44     8.3 

8.0 

10.308 

14JB5 

1  84.76 

15  47.58 

1  8.69 

5     1  19.20 

7 

5     3  52.01 

61.77 

22  49  62.5 

52.2 

10.321 

13.85 

1  23.76 

15  47.47 

1  8.73 

5     5  15.76 

8 

5     7  59.86 

59.65 

22  55  12.8 

12.5 

10.332 

12.85 

1  12.47 

15  47.36 

1  8.77 

5     9  12.32 

9 

5  12     7.99 

7.81 

23    0    8.9 

8.7 

10.343 

11.84 

1     0.89 

15  47.25 

I  8.81 

5  13     8.88 

10 

5  16  16.38 

16.23 

23     4  40.8 

40.7 

10.353 

10.83 

0  49.06 

15  47.15 

1  8.84 

5  17     5.44 

11 

5  20  25.00 

24.89 

S3     8  48.3 

48.3 

10.363 

9.81 

0  87.00  15  47.05 

1  8.87 

5  21     2.00 

12 

5  24  S3.B4 

33.77 

23  12  81.4 

31.4 

10.372 

8.79 

0  24.72 

15  46.96 

1  8.89 

5  24  58.56 

13 

5  28  42.87 

42.84 

23  15  49.9 

49.9 

10.379 

7.77 

—  0  12.24 

15  46.88 

1  8.91 

5  28  55.11 

14 

5  32  62.07 

52i)7 

23  16  43.9 

43.9 

10J85 

6.74 

+  0     0.40  15  46.80 

1  8.93 

5  32  51.67 

15 

6  87     1.41 

1.44 

23  21  13  2 

13.2 

10.390 

5.71 

0  13.18  15  46.72 

1  8.94 

5  36  48.23 

16 

5  41   10.88 

10.95 

23  23  17.8 

17.8 

10.395 

4.68 

0  26.09  15  46.65 

1  8.95 

5  40  44.79 

17 

5  45  20.42 

20.53 

23  24  57.6 

57.6 

10.398 

3.64 

0  39.07  15  46.58 

1  8.96 

5  44  41.35 

18 

5  49  30.02 

30.17 

23  26  12.5 

12.5 

10.400 

2.61 

0  52.12  15  46.52 

1  8.97 

5  48  37.91 

19 

5  53  89.67 

89.86 

23  27     2.6 

2.6 

10.400 

1.57 

1     5.2i;  15  46.46 

1  8.97 

5  52  34.47 

20 

5  57  49.33 

49.56 

23  27  27.9 

27.9 

10.399 

0.54 

1  18.31 '  15  46.41 

1  8.97 

5  56  31.03 

21 

6     1  58.96 

59.23 

23  27  28.3 

28.3 

10.398 

0.50 

1  31.38;  15  46.36 

1  8.97 

6     0  27.59 

22 

6     6     8:53 

8.84 

23  27     3.8 

3.8 

10.396 

1.54 

1  44.40  15  46.32 

1  8.96 

6     4  24.14 

23 

6  10  18.04 

18.38 

23  26  14.6 

14.5 

10.393 

2.57 

1  57.36  15  46.28 

1  8.96 

6     8  20.70 

24 

6  14  27.46 

27.84 

23  25    0.7 

0.6 

10.389 

3.59 

2  10.22;  15  46.26     1  8.96 

6  12  17.26 

25 

6  18  36.74 

37.16 

23  23  22.1 

22.0 

10.384 

4.61 

2  22.94  15  46.24     1  8.95 

6  16  13.82 

26 

6  22  45.86 

46.32 

23  21  18.8 

18.6 

10.376 

5.64 

2  35.50  15  46.221    1  8.92 

6  20  10.38 

27 

6  26  54.80 

55.29 

23  18  51.0 

50.7 

10.368 

6.66 

2  47.89  15  46.20     1  8.89 

6  24     6.93 

28 

6  31     3.54 

4.06 

23  15  58.7 

58.3 

10.360 

7.68 

3     0.07,  15  46.18     1  8.86 

6  28     3.49 

29 

6  35  12.07 

12.63 

23  12  41.9 

41.5 

10.351 

8.70 

3  12.04  15  46.171    1  8.83 

6  32     0.05 

30 

6  39  20.38    20.97 

23     9     0.8 

0.3 

10.341 

9.71 

3  23.79'  15  46.16'    1  8.80 

6  35  56.61 

31 

6  43  28.42    29.04 

+23     4  55.5 

54.9    10.329 

10.72 

+  3  35.28  15  46.15     1   8.77 

6  39  53.16 

NoTi.  —  For  Mean  Intenral  of  Semidiameter  paMlng  tbe  Meridian,  subtract  Os.18  from  the  Sidereal  InterraL 
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AT 

WASfflNGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Sqaatioa 

of  Time 

for 

8eml- 

BideteAl 

Date. 

diametBr 
at 

Time  of 
Semid. 

Sidereal  line 
or  Mesa 

Ap- 
parent 
Noon. 

Ap. 
parent 
Noon. 

Right 
Aaeen- 
Blon. 

Mean  Noon. 

Mean  Noon. 

DeeU- 
nation. 

"fKr* 

^?ssr* 

BS3f 

Noon. 

h.  m.   8. 

s. 

O       1       II 

11 

8. 

II 

m.  8. 

15  46.15 

m.  8 

h.    m.    &. 

July  I 

6  43  28.42 

29.04 

+23     4  55.5 

54.9 

10.329 

10.72 

H-  3  85.28 

1  8.77 

6  39  53.16 

2 

6  47  36.19 

36.84 

S3    0  26.0 

25.3 

10.317 

11.72 

3  46.50 

15  46.16 

1  8.73 

6  43  49.72 

S 

6  51  43.67 

44.35 

22  55  32.5 

31.7 

10.304 

12.72 

3  57.42 

15  46.17 

1  8.68 

6  47  46.28 

4 

6  55  50.85 

51.56 

22  50  15.1 

14.2 

10.291 

13.72 

4     8.04 

15  46.18 

1  8.63 

6  51  42.84 

5 

6  59  57.70 

58.44 

22  44  33.8 

32.8 

10.278 

14.71 

4  18J53 

15  46.19 

1  8.58 

6  55  39.40 

6 

7    4    4.21 

4.98 

22  38  28.8 

27.7 

10.264 

15.69 

4  28.28 

15  46.20 

1  8.53 

6  59  35.96 

7 

7     8  10.88 

11.18 

22  31  60.3 

:59.1 

10.250 

16.67 

4  37.89 

15  46.22 

1  8.48 

7     3  32.52 

8 

7  12  16.18 

17.00 

22  25     8.4 

7.0 

10.234 

17.65 

4  57.04 

15  46.25 

1  8.43 

7     7  29.07  i 

9 

7  16  21.59 

22.44 

22  17  53.2 

61.7 

10.218 

18.62 

4  55.99 

15  46.28 

1  8.38 

7  11  25.63 

10 

7  20  26.61 

27.47 

22  10  14.8 

13.2 

10.201 

19.58 

6     4.45 

15  46.31 

1  8.32 

7  15  22.19  1 

11 

7  24  31.21 

32.09 

22     2  13.5 

11.8 

10.184 

20.53 

5  12.49 

15  46J)4 

1  8.26 

7  19  18.75 

12 

7  28  35.38 

36.28 

21  53  49.4 

47.6 

10.166 

21.47 

5  20.10 

15  46.37 

1   8.19 

7  23  15.31 

13 

7  32  39.10 

40.02 

21  45     2.8 

0.8 

10.146 

22.41 

5  27.26 

15  46.41 

1  8.12 

7  27   11.87 

14 

7  36  42^5 

43.29 

21  35  53.8 

61.7 

10.126 

23.34 

6  33.95 

15  46.46 

1  8.05 

7  31     8.43 

15 

7  40  45.12 

46.08 

21  26  22.6 

20.4 

10.106 

24.26 

6  40.17 

15  46.51 

1  7.98 

7  35     4.98 

16 

7  44  47.39 

48.36 

21  16  29.4 

27.1 

10.084 

25.16 

5  45.88 

15  46.57 

1  7.91 

7  39     1.54 

17 

7  48  49.15 

50.13 

21     6  14.6 

12.2 

10.063 

26.06 

5  51.08 

15  46.63 

1  7.84 

7  42  58.10  ' 

18 

7  52  50.38 

51.37 

20  65  88.2 

35.6 

10.039 

26.95 

5  55.74 

15  46.71 

1  7.76 

7  46  54.66 

19 

7  56  51.07 

52.07 

20  44  40.7 

37.9 

10.016 

27.84 

5  69.88 

15  46.79 

1  7.68 

7  50  51.21  1 

20 

8    0  51.21 

52.22 

20  33  22.1 

19.2 

9.993 

28.70 

6    3.46 

15  46.87 

1  7.60 

7  54  47.77 

21 

8    4  50.77 

51.79 

20  21  42.9 

39.9 

9.970 

29.56 

6     6.46 

15  46.95 

1  7.52 

7  58  44.33  > 

22 

8     8  49.76 

50.78 

20    9  43.2 

40.1 

9.946 

30.41 

6     8.90 

15  47.04 

1  7.44 

8     2  40.88 

23 

8  12  48.16 

49.18 

19  57  23.4 

20.2 

9.922 

31.25 

6  10.73 

15  47.14 

1  7.36 

8     6  37.44 

24 

8  16  45.97 

46.99 

19  44  43.6 

40.3 

9.897 

32.07 

6  11.98 

15  47.24 

1  7.28 

8  10  34.00 

25 

8  20  43.17 

44.19 

19  31  44.2 

40.8 

9.872 

32.87 

6  12.63 

15  47.35 

1  7.20 

8  14  30.55  1 

26 

8  24  89.75 

40.77 

19  18  25.5 

22.0 

9.846 

83.67 

6  12.64 

15  47.46 

1  7.12 

8  18  27.11  [ 

27 

8  28  35.71 

36.73 

19     4  47.6 

44.0 

9.820 

34.47 

6  12.03 

15  47.58 

1  7.03 

8  22  23.67 

28 

8  32  31.06 

32.07 

18  50  51.0 

47.4 

9.794 

35.24 

6  10.83 

15  47.70 

1  6.94 

8  26  20.22 

29 

8  36  25.79 

26.79 

18  36  35.8 

32.1 

9.768 

36.01 

6     9.01 

15  47.82 

1  6.86 

8  30  16.78 

30 

8  40  19.91 

20.90 

18  21  62.3 

:58.5 

9.742 

36.77 

6     6.56 

15  47.94 

I  6.78 

8  34  13.34  : 

31 

8  44  13.42 

14.40 

18     7  10.8 

7.0 

9.717 

37.52 

6    3.52 

15  48.07 

1  6.69 

8  38     9.89 

Aug.  1 

8  48     6.32 

7.29 

17  51  61.5 

:57.7 

9.692 

38.25 

5  59.85 

15  48.20 

1  6.60 

8  42     6.45  1 

2 

8  51  58.62 

59.58 

17  36  34.8 

31.0 

9.667 

38.97 

6  55.59 

15  48.33 

1  6.51 

8  46     3.01 

3 

8  55  50.31 

51.25 

17  20  60.9 

47.1 

9.642 

39.69 

6  50.73 

15  48.46 

1   6.42 

8  49  59.56  i 

4 

8  59  41.41 

42.33 

17    4  50.0 

46.2 

9.617 

40.38 

5  45.27 

15  48.60 

1  6.33 

8  53  56.12 

5 

9     3  31.92 

32.82 

16  48  32.4 

28.6 

9.593 

41.07 

5  39.22 

15  48.74 

1  6.24 

8  57  52.68  ! 

6 

9     7  21.85 

22.73 

16  31  58.4 

58.6 

9.569 

41.75 

5  32.60 

15  48.88 

1  6.15 

9     1  49.23 

7 

9  11  11.21 

11.87 

16  15     8.4 

4.6 

9.545 

42.41 

5  25.39 

15  49.03 

1  6.07 

9     6  45.79  1 

6 

9  15     0.00 

0.84 

15  57  62.5 

:58.7 

9.521 

43.07 

5  17.62 

15  49.18 

1  5.98 

9     9  42.35 

9 

9  18  48.23 

49.05 

15  40  41.1 

37.3 

9.498 

43.70 

5     9.31 

15  49.33 

1  5.90 

9  13  38.90  ' 

10 

9  22  35.90 

36.69 

15  23     4.5 

0.7 

9.475 

44.33 

5     0.41 

15  49.49 

1  5.82 

9  17  35.46 

11 

9  26  23.02 

23.78 

19     5  13.0 

9.3 

9.452 

44.94 

4  50.98 

15  49.66 

1  5.74 

9  21  32.01   1 

12 

9  30     9.60 

10.33 

14  47     6.9 

3.3 

9.430 

45.54 

4  41.00 

15  49.83 

1  5.66 

9  25  28.57 

IS 

9  33  55.64 

66.34 

14  28  46.5 

43.0 

9.408 

46.13 

4  30.49 

15  50.00 

1  5.58 

9  29  25.12  . 

14 

9  37  41.16 

41.83 

14  10  12.1 

8.7 

9.386 

46.71 

4  19.45 

15  50.17 

1  5.50 

9  33  21.68  1 

15 

9  41  26.16 

26.80 

13  51  24.2 

20.9 

9.364 

47.27 

4     7.90 

15  50.35 

1  5.42 

9  37  18.23 

16 

9  45  10.65 

11.26 

13  32  23.0 

19.8 

9.342 

47.81 

3  55.83 

15  50.53 

1  5.35 

9  41   14.79  ! 

17 

9  48  54.62 

55.20 

13  13     8.9 

5.9 

9.321 

48.34 

3  43.25 

15  50.72 

1  5.28 

9  45  11.34 

18 

9  52  38.07 

38.62 

12  53  42.2 

39.3 

9.300 

48.87 

3  30.14 

15  50.91 

1  5.21 

9  49     7.90 

19 

9  56  21.02 

21.53 

12  34     3.3 

0.5 

9.280 

49.36 

3  16.54 

15  51.11 

1  5.14 

9  53     4.45  1 

20 

10    0    8.47 

3.94 

12  14  12.5 

9.9 

9.260 

49.85 

3     2.43 

15  51.31 

1  5.07 

9  57    \m 

21 

10    3  45.44 

45.87 

11  54  lO.I 

7.7 

9.240 

50.33 

2  47.85 

15  51.51 

1  4.00 

10     0  57.56 

22 

10     7  26.95 

27.34 

11  33  56.5 

54.3 

9.220 

50.80 

2  32.80 

15  51.72 

1  4.93 

10     4  54.12  1 

23 

10  11     8.01 

8.36 

11  13  32.0 

30.0 

9.201 

51.24 

2  17.32 

15  51.93 

1  4.87 

10     8  50.67 

24 

10  14  48.63 

48.94 

10  52  56.9 

55.1 

9.183 

51.68 

2     1.39 

15  52.15 

1  4.81 

10  12  47.23 

25 

10  18  28.82 

29.09 

10  32  11.6 

10.0 

9.166 

52.10 

1  45.03 

15  52.37 

1  4.75 

10  16  43.78  j 

26 

10  22     8.60 

8.83 

10  11  16.3 

14.9 

9.149 

52.50 

1  28.25 

15  52.59 

1  4.69 

10  20  40.34 

27 

10  25  47.98 

48.16 

9  50  11.4 

10.3 

9.133 

52.89 

1   11.08 

15  52.82 

1  4.63 

10  24  36.89  1 

28 

10  29  26.98 

27.12 

9  28  57.2 

56.3 

9.118 

53.28 

0  53.53 

15  53.05 

1  4.58 

10  23  33.44 

29 

10  33     5.62 

5.72 

9     7  34.0 

33.4 

9.104 

63.65 

0  35.62 

15  53.28 

1  4.53 

10  32  30.00 

SO 

10  36  43.92 

43.97 

8  46     2.0 

1.7 

9.090    54.00 

4-  0  17.36  15  53.51 

1  4.48 

10  36  26.56  ! 

31 1  10  40  21.90 

21.90 

+  8  24  21.5 

_2J.5 

9.076    54.34 

—  0     1.21 '15  53.74 

1  4.44 

10  40  23.11  , 

NoTB. — For  Mean  Interval  of  Semldiameter  passing  th»  Meridian,  subtract  08.18  trota  the  Sidereal  InterraL 
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AT 

WASHINGTON 

MEAN  AND 

APPARENT  NOON.     '                 | 

APPARENT 

APPARENT 

HOURLY 

RIGHT  A8CENSI0N. 

SiECLINATION. 

MOTION. 

Equation 

of  Time 

for 

Semi. 

Sidereal 

Dtte. 

diameter 

Time  of 
Semid. 

Sidereal  Time 
ofMeu 
Noon. 

1 

MmnNoQii. 

Noon* 

MflUiMooii. 

& 

Right 
Aflc«n- 
Bion. 

Decli- 
nation. 

h.  m.  •. 

i. 

O       f       $1 

u 

n. 

u 

DL  8. 

1   II 

m.  8. 

h.    m.    B.        ! 

Sept  1 

10  43  59JS7 
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11.092 

4.54 

3  18.48  16  17.88 

11.24 

17  46  lli)6 

18 

17  47  18.96 

18.44 

23  25  33.7 

33.5 

11.097 

3.36 

2  48.72|  16  17.95 

11.26 

17  50    7X2 

19 

17  51  45.37 

44.94 

23  26  40.3 

40.2 

11.102 

2.19 

2  18.86!  16  18.02 

11.28 

17  64     4.18 

20 

17  56  11.86 

11.52 

23  27  18.7 

18.7 

11.104 

1.01 

1  48.92|  16  18.09 

11.30 

17  58    0.74 

21 

18    0  38.39 

38.14 

23  27  28.8 

28.8 

11.104 

0.17 

1  18.94  16  16.15 

1 

11.30 

18     1  57^ 

22 

18     5    4.92 

4.76 

23  27  10.6 

10.6 

11.104 

1.35 

0  48.96 

16  16.20|  1 

11.30 

18     5  53.86 

23 

18     9  31.42 

31.36 

23  26  24.0 

24X) 

11.102 

2.53 

—  0  19.01 

16  18.25  1 

11.30 

18     9  5a42 

24 

18  13  57.85 

57.89 

23  25     9.1 

9.1 

11.099 

a7i 

+  0  10.88 

16  18.80  1  11.30 

18  13  46^7 

25 

18  18  24.19 

24.32 

23  23  26.1 

26.1 

11.095 

4.68 

0  40.67 

16  16.84  1 

11^29 

18  17  43.53 

26 

18  22  50.41 

50.63 

23  21  14.9 

14.8 

11.090 

6.05 

1   10.34 

16  18.37  1 

11.27 

18  21  40j09 

27 

18  27  16.48 

16.79 

33  18  35.6 

35.4 

11.082 

7.22 

1  89.86 

16  16.39'  1 

11.24 

18  95  36.65 

28 

18  31  42.37 

42.77 

23  15  28.3 

28.0 

11.074 

8.38 

2    9.20 

16  18.40  1 

11.21 

18  29  33.21 

29 

18  36     8.05 

8.54 

23  11  53.0 

52.6 

11.065 

9.54 

2  88.33 

16  16.41  1 

11.18 

16  33  29.77 

30 

18  40  33.49 

34.07 

23     7  50.0 

49.5 

11.055 

10,70 

3     7.22 

16  18.42  1  11.15 

18  37  2&33 

81 

18  44  58.67 

59.34 

23    3  19.2 

18.5 

11.043 

11.85 

3  85.85 

16  I8.42'  1 

11.11 

18  41  22.89 

32    18  49  23.55 

24.31 

—22  58  20.8 

19.9 

11.030 

13.00 

-f-  4     4.18  16  18.42  I 

11.07:  18  45  19.45  !| 

NoTi.  —  For  Mean  Interral  of  Semidiameter  passing  tlie  Meridian,  snbtraot  0s.l8  fhm  tlis  BIdBMa  XnterraU 
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WASHINGTON  MEKIDIAN 

LoMiHun 
XvStkmot 

of 

Semi- 
diametw 

'^ 

Loguithni 

TMbtkmor 

1     Sotar 

Ltaftb 

•Bd 

Tnofllt 

inTbne. 

Moon'i 

BtghtAflMO- 

■Ion  for 

DwUMthm. 

MOOQ>f 

BeoUnatioii 
fixr 

! 

Ihonrof 

1  hour  of 

1 

'^ZJf^^ijw^ 

Longitiide. 

Jsn.     t 

1 

Lu. 

h.  m.     1. 
0  53    5.30 

2.06766 

63.31 

4-10  bi    7.7 

4-2.90511 

1 

1 

Ll. 

1  16  48.85 

2.08239 

64.42 

4-13  35  17.6 

4-238997 

2 

2 

Lu. 

1  41  25.20 

24)9937 

65.72 

4-16    6  59.1 

4-2.86855 

2 

2 

I.L. 

2    7    3.41 

2.11816 

67.17 

4-18  30    2.2 

4-2.83860 

a 

8 

Lu. 

2  83  51.45 

2.13789 

68.74 

4-20  41  56.5 

4-2.79724 

8 

8 

Ll. 

8    1  55^ 

2.15808 

70.37 

4-22  39  50.8 

4-2.73983 

4 

4 

Lu. 

8  81  18.52 

2.17751 

72.00 

4-24  20  36.6 

4-2.65823 

4 

4 

Ll. 

4    1  59.66 

2.19532 

73.53 

4-25  40  53.7 

4-2.53724 

5 

5 

Lu. 

4  33  52.62 

2.21085 

74.84 

4-26  37  234 

4-233794 

5 

6 

Ll. 

5    6  46^ 

2.22146 

75.83 

4-27     7     64 

4-1.88897 

6 

6 

Lu. 

5  40  20.17 

2J2809 

7641 

4-27    7  41.5 

—1.86136 

e 

6 

Ll. 

6  14  15.65 

2.23002 

76.57 

4-26  37  45.5 

—235570 

7 

7 

Lu. 

6  48    8.76 

2.22694 

76.29 

4-25  37    5.8 

—2.67862 

8 

7 

n.L. 

7  24    9.14 

2.21948 

75.62 

4-24    6  47.9 

—2.71795 

8 

8 

n.u. 

7  66  54.69 

2.20860 

74.63 

4-22    9    4.8 

*«31442 

9 

8 

ILL. 

8  28  46.13 

2.19540 

7346 

4-19  47    5.1 

—238349 

9 

9 

ILu. 

8  59  37.51 

2.18107 

72.24 

4-17    4  34.0 

—2.93311 

10 

9 

n.L. 

9  29  28.23 

2.16664 

71.04 

4-14     5  34.2 

—2.96810 

10 

10 

n.u. 

9  58  21.90 

2.15311 

69.93 

4-10  54  12.5 

—2.99164 

11 

10 

n.L. 

10  26  2533 

2.14123 

68.98 

4-  7  34  25.9 

--S.00584 

11 

11 

n.  u. 

10  53  47.29 

2.13156 

68.28 

4-4    9  573 

—8.01214 

12 

11 

ILL. 

11  20  37.61 

2.12437 

67.67 

4-  0  44  11.7 

--S31145 

12 

12 

II.  u. 

11  47     6.48 

2.11992 

67.32 

—  2  39  44.2 

—3.00442 

13 

13 

BLl. 

12  13  24.12 

2.11819 

67.20 

^  5  59     1.3 

—2.99140 

13 

18 

ILu. 

12  39  40.16 

2.11900 

67J28 

^  9  11     54 

—2.97239 

14 

14 

II.L. 

13    6    3.44 

2.12212 

67.58 

—12  13  35.2 

—2.94684 

14 

14 

ILu. 

13  32  41.77 

2.12713 

67.94 

—15    4  18.8 

—2.91415 

15 

15 

n.  L. 

13  59  41.27 

2.13354 

68.45 

—17  41  12.0 

—2.87307 

15 

15 

IL  u. 

14  27    6.72 

2.14070 

69.02 

—20    2  19.1 

-2.82152 

16 

16 

ILL. 

14  54  59.83 

2.14796 

69.60 

—22    5  51.6 

—2.75657 

16 

16 

ILu. 

15  23  20.15 

2.15461 

70.14 

—28  60  10.5 

—2.67306 

17 

17 

ILL. 

15  52    4.75 

2.16011 

70.57 

—25  13  50.8 

—2.56203 

17 

17 

ILu. 

16  21     7.48 

2.16364 

70.88 

—26  15  46.0 

—2.40486 

18 

18 

ILL. 

16  50  20.07 

2.16489 

70.91 

—26  55  12.2 

—2.14706 

18 

18 

ILu. 

17  19  32.11 

2.16348 

70.75 

—27  11  51.3 

—142160 

19 

19 

ILL. 

17  48  32.88 

2.15924 

70.35 

—27    5  53.6 

4-133202 

19 

19 

ILu. 

18  17  11.55 

2.15238 

69.74 

—26  37  584 

4-2.28500 

20 

20 

ILL. 

18  45  18.58 

2.14317 

68.96 

—25  49  10.6 

4-2.46829 

20 

20 

ILu. 

19  12  46.50 

2.13200 

68.05 

—24  40  55.5 

4-238779 

21 

21 

ILL. 

19  39  29.91 

2.11949 

67.02 

—28  14  55.6 

4-237345 

21 

21 

Lu. 

20    8  14.40 

2.10626 

65.95 

—21  33    1.7 

4-2.73723 

22 

22 

Ll. 

20  28  25.64 

2.09279 

64.91 

—19  37    8.6 

4-2.78619 

28 

22 

Lu. 

20  52  51.28 

2i)7947 

63.98 

—17  29  10.9 

4-232405 

23 

28 

Ll. 

21  18  84.74 

2.06718 

63.08 

—15  10  593 

4-235346 

24 

28 

Lu. 

21  89  40.92 

2X)5648 

62.24 

—12  44  18.7 

4-237612 

24 

24 

Ll. 

22    2  15.41 

2.04762 

61.60 

—10  10  46.7 

4-2.89335 

25 

24 

Lu* 

22  24  24.71 

2.04084 

61.12 

—  7  31  55.1 

4-2.90589 

25 

25 

Ll. 

22  46  15.84 

2.03611 

60.80 

—  4  49    8.5 

4^2.91455 

26 

25 

Lu. 

28    7  56.14 

2.08391 

60.67 

—  2    3  47.1 

4-2.91963 

26 

26 

Lb 

28  29  33.30 

2J03427 

60.74 

-h  0  42  52.9 

4-2.92145 
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WASHINGTON  MERIDIAN. 

Umiiihm 
YaxUtionof 

Sidereal 
Time 

of 
8«ai|. 

diaineter 

Loaiithm 

TSOonor 

MMn 

Solar 

aderaa 
Date. 

Limb 
and 

Apparmit 
Bight  Afloenfllon 

MOOQ'I 

BiglitAMeD- 

Deelinatkm. 

Moon'a 
DecUnatioB 

Date. 

Tnuuit. 

in  Time. 

sionfor 

Meridian. 

for 

1  hour  of 

Ihourof 

- 

Longitude. 

Longitude. 

d. 

h.  m.    8. 

B. 

O        1        f 

Jan.   27 

26 

I.U. 

23  51   15.30 

2.03739 

61.00 

-H  3  29  86.8 

4-9.92000 

27 

27 

L  L. 

0  13  10.41 

2.04324 

61.44 

4-  6  15    9.7 

4-3.91518 

28 

28 

Lu. 

0  35  27.07 

2.05169 

62.08 

+  8  58  13.5 

4-8.90674 

28 

28 

I.L. 

0  58  18.94 

2.06285 

62.98 

+11  37  24.8 

4-3.89414 

29 

29 

Lu. 

1  21  ;39.77 

2.07628 

63.96 

4-14  11     9.8 

4-3.87653 

29 

29 

Ll. 

1  45  53.23 

2.09198 

65.17 

4-16  37  47.4 

4-3.85354 

SO 

30 

Lu. 

2  11     8.63 

2.10917 

66.52 

4-18  55  19.6 

4-8.82039 

30 

30 

Ll. 

8     7  15.39 

2.12756 

68.00 

4-21     1  38.6 

4-3.77787 

31 

31 

Lu. 

8    4  37.43 

2.14644 

69.55 

4-22  53  59.3 

4-3.71879 

31 

31 

.   Ll. 

3  33  12.36 

2.16510 

71.10 

4-24  29  53.8 

4-8.63673  j 

Feb.     1 

82 

Lu. 

4    3    0.37 

2.18241 

72.56 

4-85  46  19.5 

4-8.51658 

1 

32 

Ll. 

4  33  57.68 

2.19769 

73.88 

4-26  40  81.3 

4-3.33068 

8 

33 

Lu. 

5    5  55.30 

2.20978 

74.95 

4-27     9  11.0 

4-1-88638 

8 

33 

Ll. 

5  38  39.75 

2.21817 

76.68 

4-27  10  27.5 

—1.31684 

3 

34 

Lu. 

6  11  53.47 

2.28249 

76.01 

4-26  42  38.3 

-8.33073 

3 

34 

Ll. 

6  45  16.77 

8.22207 

75.96 

4-25  44  43.6 

-^IJ>607S 

4 

35 

Lu. 

7  18  30.20 

2.21793 

75.55 

4-84  17  85.1 

—8.70611 

4 

35 

Ll. 

7  51  16.82 

2.21013 

74.84 

4-28  38     7.5 

—8.80783 

5 

36 

Lu. 

8  23  23.86 

2.20008 

78.98 

4-20     1  20.8 

—3.88818 

6 

36 

Ll. 

8  54  43.28 

2.18854 

72.90 

4-17  18  20.1 

—8.93668  1 

1 

6 

37 

n.  u. 

9  27  36.82 

2.17682 

71.86 

4-14  16  56.3 

-^.97618 

7 

37 

ILL. 

9  57  14.69 

2.16521 

70.90 

4-11     1  16.4 

—3.00806  ' 

7 

38 

ILu. 

10  26     9.42 

2.15531 

70.06 

4-  7  35  38.8 

-n3.0198S 

8 

38 

ILL. 

10  54  27.50 

2.14681 

69.38 

4-4    3  54.4 

-n3.08785 

8 

39 

II.  u. 

11  22  17.50 

8.14070 

68.88 

+  0  30  18.3 

— 3itt799 

9 

39 

ILL. 

11  49  48.59 

2.13688 

68.59 

—  3     1  81.7 

^^.08068 

1              ^ 

40 

ILu. 

18  17     9.91 

8.13551 

68.51 

~  6  88    9.6 

-^X)0639  ; 

!       10 

41 

ILL. 

12  44  30.19 

8.13627 

6&62 

-<  9  46  38.4 

—8.98495 

10 

41 

ILu. 

13  11  57.14 

2.13899 

68.87 

—13  53  38.6 

—8.95600 

I             ^^ 

42 

ILL. 

13  39  37.33 

8.14314 

69.24 

—15  47     77 

—2.91874 

11 

48 

n.u. 

14     7  35.64 

3.14832 

69.69 

—18  84  40.6 

—8.87185 

12 

43 

ILL. 

14  35  54.80 

2.15387 

70.15 

—20  44  16.7 

—8.81898 

12 

43 

ILu. 

15    4  35.31 

2.15900 

70.61 

—23  44  12.0 

—8.73870 

13 

44 

ILL. 

15  33  34.83 

8.16331 

70.98 

-34  33     3.4 

—3.64311 

18 

44 

n.u. 

16    8  48.86 

8.16610 

71.28 

—35  39  46.5 

—8.51439  1 

14 

45 

ILL. 

16  38  10.31 

8.16690 

71.27 

—36  83  39.7 

—8.38578 

14 

45 

ELu. 

17     1  30.50 

8.16540 

71.13 

—87    4  38.3 

—1.98468 

15 

46 

n.L. 

17  30  39.71 

8.16146 

70.76 

—37  18  81.3 

4-1.83198 

15 

46 

ILu. 

17  59  88.22 

3.15512 

70.20 

—36  57  54.9 

4-3.10308 

16 

47 

ILL. 

18  27  47.14 

8.14660 

69.46 

—26  23    7.3 

4-3.36228 

16 

47 

n.u. 

18  55  29.18 

8.13618 

68.58 

—85  86  17.7 

4-2.51407 

17 

48 

n.L. 

19  22  29.11 

8.18431 

67.58 

-34  11  57.7 

4-3.61805 

17 

48 

ILu. 

19  48  43.99 

3.11170 

66.52 

—33  40  50.9 

4-3.69436  1 

18 

49 

ILL. 

20  14  12.91 

3.09871 

65.46 

-^  54  48.8 

4-3.75834 

18 

49 

ILu. 

20  38  57.13 

3.08600 

64.45 

—18  55  18.0 

4-8.79738 

19 

50 

ILL. 

21     3  59.41 

8.07390 

63.51 

—16  44  88.0 

4-3.63844 

19 

bO 

n.  u. 

21  26  23.77 

3.06296 

62;66 

—14  83  53.7 

4-3.86000 

80 

51 

ILL. 

21  49  15.29 

3.05338 

61.94 

—11  55  13.8 

4-8.88136 

21 

51 

ILu. 

22  11  89.73 

3.04563 

61.37 

—  9  80    1.5 

4*3.89755 

81 

52 

Ll. 

22  31  41.47 

3.04003 

60.95 

—  6  39  46.1 

4-3.90926 
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WASHINGTON  MERIDIAN. 

Lonrithm 
Tttriatlonor 

Sidenal 
Time 

of 
Semi. 

diamater 

'^ 

Meridian. 

Logarithm 
Variation  qf 

Vmn 

auema 

Date. 

Umb 

AppMMt 

Moon's 

Moon'8 

Solar 

and 
Tnofllt. 

BtghtAaMHlon 
Inlliii.. 

UghtAaoen- 
Bionfor 

DecUnattop. 

SecUnadon 
tor 

Ihourof 

1  hoar  of 

^ 

Longltade. 

Lonc^tade. 

Feb.  S2 

52 

I.U. 

h.  m.    ■. 
22  53  31.44 

2.03636 

^.69 

—  I  55  63.3 

+2.91702 

22 

53 

It. 

23  15  13.84 

2.03511 

60.60 

—  1     9  47.1 

+2.92109 

2S 

53 

I.ir. 

23  36  55.74 

2.03623 

60.69 

4-  1  37  12.4 

+2.92160 

28 

54 

I.L. 

23  58  44.58 

2.03985 

60.98 

-f-  4  23  43.8 

+2.91865 

24 

65 

Lit. 

0  20  47.42 

2.04602 

61.45 

-4-7     8  24.4 

+2.91186 

24 

55 

I.L. 

0  43  12.20 

2.05446 

62.11 

+  9  49  49.8 

+2.90114 

25 

56 

Ir. 

1     6    6.49 

2.06487 

62.92 

+12  26  28.4 

+2.88570 

25 

56 

I.L. 

1  29  37.82 

2.07748 

63.90 

-hU  56  44.7 

+2.86482 

26 

57 

I.U. 

1  53  53.31 

2.09181 

65.04 

+17  18  52.8 

+2.83709 

26 

57 

IL. 

2  18  59.79 

2.10738 

66.29 

+19  SO  67.9 

+2.80064 

27 

58 

lu. 

2  45    3.08 

2.12382 

67.62 

+21  SO  55.1 

+2.75257 

^ 

58 

I.L. 

3  12    7.21 

2.14045 

68.99 

+23  16  28.4 

+2.68818 

28 

59 

Lu. 

3  40  14.21 

2.15667 

70.36 

+24  45  13.8 

+2.59943 

28 

59 

II. 

4    9  23.48 

2.17164 

71.64 

+25  54  43.3 

+2.47000 

29 

60 

Ltr. 

4  39  30.60 

2.18466 

72.77 

+26  42  30.7 

+2.25730 

29 

60 

IL. 

5  10  27.90 

2.19504 

73.68 

+27    6  21.9 

+1.74920 

Mar.    1 

61 

Lit. 

5  42    3.94 

2.20230 

74.32 

+27    4  25.0 

—1.88463 

1 

61 

I.L. 

6  14    4.91 

2.20607 

74.65 

+26  35  20.5 

—2.33135 

2 

62 

LtT. 

6  46  15.40 

2.20637 

74.65 

+25  38  32.5 

—2.54822 

2 

62 

I.L. 

7  18  20.49 

2.20344 

74.36 

+24  14  14.2 

—2.68920 

8 

63 

Lit. 

7  50    7.04 

2.19783 

73.83 

+22  23  28.7 

—2.79044 

3 

63 

I.L. 

8  21  25.06 

2.19030 

73.15 

+20    8    5.9 

—2.86601 

4 

64 

Lu. 

8  52    8.41 

2.18172 

72.37 

+17  30  37.3 

—2.92301 

4 

64 

Ll. 

9  22  14.80 

2.17283 

71.56 

+14  34     8.4 

—2.96577 

5 

65 

Lu. 

9  51  45.39 

2.16444 

70.83 

+11  22    8.1 

—2.99676 

5 

65 

Ll. 

10  20  44.24 

2.15731 

70.20 

+  7  58  23.2 

-^.01769 

6 

66 

Lu. 

10  49  1744 

2.15180 

69.71 

+  4  26  49.7 

—3.02968 

7 

66 

ILL. 

11  19  51.36 

2.14826 

69.40 

+  0  51  25.1 

—3.03341 

7 

67 

n.u. 

11  47  56.30 

2.14687 

69.29 

—  2  43  63.0 

—3.02927 

8 

68 

n.L. 

12  15  59.91 

2.14759 

69.38 

—  6  15  14.4 

—3.01741 

8 

68 

11.  u. 

12  44  10.03 

'2:15014 

69.62 

—  9  39    0.3 

—2.99734 

9 

69 

ILL. 

13  12  33.35 

2.15427 

69.97 

—12  51  45.2 

—2.96886 

9 

69 

ILu. 

13  41  15.16 

2.15936 

70.44 

—15  50  21.2 

—2.93082 

10 

70 

IL  L.  ' 

14  10  18.64 

2.16504 

70.93 

—18  SI  58.0 

—2.88161 

10 

70 

n.u.T 

14  39  44.67 

2.17047 

71.42 

—20  54  10.3 

—2.81878 

11 

71 

n.  L.  • 

li    9  31.30 

2.17502 

71.85 

—22  54  57.7 

1 
—2.73843 

11 

71 

IL  u.  • 

15  39  33.84 

2.17808 

72.15 

—24  82  47.2 

—2.63305 

12 

72 

IL  L. 

16     9  44.93 

2.17906 

72.26 

—25  46  38.5 

—2.48898 

12 

72 

IL  u. 

16  39  55.25 

2.17765 

72.16 

—26  36    4.5 

—2.26912 

13 

73 

n.  L. 

17     9  54.30 

2.17363 

71.84 

—27     1     6.6 

—1.81411 

IS 

73 

II.U. 

17  39  31.37 

2.16699 

71.28 

—27     2  24.3 

+1.70978 

14 

74 

IL  L. 

18     8  36.63 

2.15800 

70.47 

—26  40  59.9 

+2.20847 

14 

74 

n.  u.- 

18  37     2.11 

2.14703 

69.55 

—25  58  17.1 

+2.42155 

15 

75 

ILl.- 

19    4  41.99 

2.18453 

68.54 

—24  55  56.2 

+2.55368 

15 

75 

n.  u.- 

19  31  32.91 

2.12113 

6744 

—23  35  45.1 

+2.64578 

16 

76 

11.  L.^ 

19  57  33.99 

2.10735 

66.30 

—21  59  35.0 

+2.71404 

16 

76 

IL  u. 

20  22  46.48 

2.09374 

65.20 

—20    9  16.7 

+2.76629 

17 

77 

n.L. 

20  47  13.36 

2.08081 

64.17 

—18     6  37.9 

+2.80704 

17 

77 

niu. 

21  10  58.95 

2.06904 

63.24 

—15  53  19.3 

+2.83917 

18 

78 

n.L: 

21  34     8.53 

2.05866 

62.44 

-^13  80  57.1 

+2.86446 
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WASHINGTON  MERHMAN 

• 

Lonritfatn 
^da&mof 

Sideceal 
Time 

of 
Seml- 

dtemeter 

YSSSmot 

Mma 
Solw 
Date. 

SMmd 
Date. 

Limb 
■od 

TiBOfllt. 

Big^'^ 

Moon*a 
8k»fcr 

DeeUnsitai. 

Moon's 

]>eeili>all«i 

ftr 

Ihourof 

the 
Meiidiaa. 

IboaroT       • 

LngUwto. 

ftongltade. 

d. 

h.  m.    a. 

s. 

O        1       N 

Mar.  18 

78 

n.  u. 

21  54  48.12 

&05011 

61.77 

— U    1     2.5 

+238418 

19 

79 

ILL. 

22  19    4.13 

2.04336 

61.25 

—  8  26     1.9 

+289924 

19 

79 

ILu. 

28  41     3.32 

2.03910 

60.91 

—  5  44  18.5 

+231015 

80 

80 

n.i* 

23    2  52.61 

2.03695 

60.74 

—  8    0  13.$ 

+2.91726 

90 

80 

II.U. 

23  24  39.01 

&08723 

60.72 

-*  0  14    7.5 

+232077 

21 

81 

II.  I.. 

23  46  29.70 

2.03989 

60.88 

+  2  82  37.3 

+232069 

22 

82 

1.0. 

0    6  29.40 

2.0448! 

61.24 

+  5  18  37.5 

+231682 

22 

82 

I.L. 

0  28  49.15 

24)5196 

61.77 

4-8    2  24.6 

+230892 

23 

83 

Ltj. 

0  51  84.34 

2X)6127 

62.46 

+10  42  26.0 

+239651 

23 

83 

I.U 

1  14  51.91 

2J07247 

68.31 

4-18  17    2.0 

+237888 

24 

84 

I.U. 

1  38  48.48 

ft08525 

6|.30 

+15  44  26.6 

+235487 

24 

84 

I.U 

2    8  80.11 

2.09934 

65.41 

+18    8  45.9 

+232315 

25 

85 

Lu. 

2  29    1.94 

2.11414 

66.60 

+20    9  57.2 

+2L78I46 

25 

85 

Lx. 

2  55  27.71 

2.12924 

67.84 

+22    8  50.6 

+2L72634 

26 

86 

I.V. 

8  22  49.28 

2.14404 

69.08 

+28  42  12J 

+2^240 

26 

86 

I.L. 

3  51     6.13 

2.15785 

70.26 

+25    2  45.9 

+234978 

27 

87 

Lu. 

4  20  14.93 

2.16997 

71.34 

+26    3  20.3 

+2.39672 

27 

87 

Ll. 

4  50    9.33 

2.17987 

72.22 

+26  41  54.4 

+2.12991 

28 

88 

I.U. 

5  20  39.99 

2.18710 

72.86 

+26  55  46.0 

+1.10890 

28 

88 

IL. 

6  51  85.28 

2.19123 

73.24 

+26  46  40.5 

—235847 

29 

89 

Lu. 

6  22  42.30 

2.19232 

73.35 

+26  10  55.7 

—238619 

29 

89 

Ll. 

6  53  48.09 

2.19050 

7a20 

+25    9  27.7 

—2.56989 

SO 

90 

Lu. 

7  24  41.01 

2.18617 

72.83 

+23  42  51.0 

—2.69393 

30 

90 

Ll. 

7  55  11.84 

2.18001 

72.28 

+21  62  16.5 

—2.78525 

31 

91 

Lu. 

8  25  14.50 

2.17272 

71.64 

+19  89  27.2 

—235508 

31 

91 

Ll. 

8  54  45.77 

2.16498 

70.95 

+17    6  34.7 

—230868 

Apr.     1 

92 

Lu. 

9  23  46.14 

2.15752 

7a29 

+14  16  113 

—2.94989 

92 

Lu 

9  52  18.64 

2.15100 

69.71 

+11  11     7.5 

—2.98080 

93 

Lu. 

10  90  28.45 

2.14607 

69.25 

+  7  54  29.2 

-^830292 

93 

Ll. 

10  48  22.29 

2.14304 

68.96 

+  4  29  32.9 

—831695 

94 

Lu. 

11  16     8.01 

2.14211 

68w86 

+  0  59  45.0 

—332335 

94 

Ll. 

11  43  53.98 

2.14333 

68.93 

—  2  81  21it 

—3.02232 

95 

Lu. 

12  11  48.51 

2.14669 

69.18 

—  6    0    ai 

—831369 

96 

Ll. 

12  39  59.41 

2.15189 

69.62 

—  9  22  56.0 

—239690 

96 

n.u. 

13  10  53.82 

2.15854 

70.18 

—12  86    8.5 

-^L97134 

97 

ILL. 

.      13  89  57.39 

2.16601 

70.81 

—15  36  163 

—2^93564 

97 

II.  u. 

14     9  32.10 

2.17377 

71.48 

—18  20    2.1 

—238799 

98 

ILL. 

14  39  37.72 

2.18096 

72.10 

—20  44  283 

—232568 

98 

ILu. 

15  10  10.91 

2.18682 

72.64 

—22  47    3.9 

—2.74408 

99 

ILL. 

15  41     4.81 

2.19058 

73.03 

—24  25  49.4 

—233513 

99 

n.u. 

16  12    9.50 

2.19173 

73.19 

—25  89  253 

—248269 

100 

ILL. 

16  43  12.71 

2.18988 

73.04 

—26  27  16.6 

—234287 

100 

ILu. 

17  14     1.29 

2.18489 

72.64 

—26  49  283 

—137934 

101 

ILL. 

17  44  22.20 

2.17684 

71.99 

—26  46  47.0 

+136806  , 

101 

ILu. 

18  14    4.04 

2.16610 

7LU 

—26  20  333 

+237229  - 

102 

ILL. 

18  42  57.92 

2.15323 

70.04 

—25  82  333 

+246424 

102 

ILu. 

19  10  58.09 

2.13887 

68.86 

—24  24  47.1 

+238518  j 

108 

ILl. 

19  38     1.79 

2.12369 

67.63 

—22  59  223 

+236992  , 

103 

ILu. 

20    4    9.29 

2.10833 

66.39 

—21  18  263 

+2,73245 

13 

104 

ILL. 

20  29  23.14 

2X)9353 

65.23 

—19  23  593 

+2.78011 
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"= 

WASHINGTON  MEBIDIAN. 

ySSSnit 

BIdnwl 
Time 

of 
8em|. 

diameter 

Meridkn. 

Loniitiim 
TaSUcmof 

1I8HI 

%?* 

Limb 

AppMnnt 

Bioon'fl 

Moon's 

8«lv 

TzuuH. 

IHlblM. 

jlOBte 

DwUnMlni. 

Seclinatloii 
for 

Ihmirof 

Ihoarof 

UmifitmOM, 

Loogitode. 

d. 

h.  m.    s. 

s. 

—17  l^  56.6 

Apr.  13 

104 

II.  tJ, 

20  53  47.74 

9J87979 

84.15 

+2.81707 

U 

105 

ILt. 

21   17  28J^7 

9i)67S3 

63.19 

—15    2     1.9 

+2.84603 

14 

105 

n.  u. 

21  40  82.40 

9ik5679 

6138 

—12  37  50.2 

+2.86875 

15 

106 

II.  1. 

22    3     6.23 

61.72 

—10    6  48.9 

+2.88643 

1ft 

106 

ILu. 

22  28  17.51 

9J04226 

8L94 

—  7  30  19.8 

+189982 

IS 

107 

11.1.. 

r       29  47  13.81 

9103862 

6a94 

—  4  49  38.6 

+190944 

le 

107 

H.tr. 

23    9    2.80 

9103751 

6a8i 

—  2    6     1.6 

+191563 

17 

106 

n.1.. 

23  30  52.16 

9J88878 

8086 

-h  0  39  16.2 

+191832 

17 

108 

n.u. 

23  52  49.68 

94M274 

81.12 

+  8  24  57.7 

+191756 

1« 

109 

ILi. 

0  15    2.86 

9i»4906 

81.55 

+  69  39.7 

+191813 

18 

110 

DLu. 

0  87  39.14 

9A5775 

8115 

4-  8  51  54.5 

+190449 

19 

110 

ILi*. 

1     0  46^ 

9i»849 

8194 

4-11  80    8.1 

+2.89106 

19 

111 

n.u. 

1  94  81.47 

9i»099 

63.87 

+14    2  35.7 

h2.87188 

90 

111 

n.xM 

1  49    0.48 

9.09486 

64.92 

+16  27  19.8 

+184556 

91 

112 

I.U. 

2  19    6.98 

9.10972 

88.07 

+18  42  15.5 

+181049 

91 

112 

It. 

2  38  16.97 

9.12500 

67.29 

+90  45  10.2 

+176384 

99 

118 

I.U. 

3    5  22.92 

2:14004 

68.54 

+99  83  42.9 

+170136 

99 

113 

1. 1. 

3  83  24.75 

9.15415 

69.73 

+94     5  30.2 

+2.61606 

93 

114 

LtJ, 

4    2  19.59 

2.16664 

70.80 

+95  18  13.4 

+2.49423 

98 

114 

I.  at. 

4  89    0.78 

2.17690 

71.72 

+86    9  43JI 

+130380 

94 

115 

Lc. 

5    8  19.44 

9.18438 

7140 

+96  88  11.8 

+1.91561 

94 

115 

II. 

5  33    3.51 

9.18865 

7181 

+26  42  18.4 

—1.62190 

98 

116 

I.1J. 

6    3  59.42 

2.18966 

7193 

+96  21  18.1 

—2.22611 

98 

116 

I.L. 

6  34  53.47 

2.18755 

7178 

+25  35     45 

—146773 

98 

117 

I.U. 

7     5  33.02 

2.18273 

7140 

+94  24  11.1 

—181759 

98 

117 

Ll: 

7  35  47.97 

9.17577 

71.81 

+99  49  46.1 

—172301 

97 

118 

J.V. 

8    5  31.12 

2.16741 

71.12 

+20  53  283 

—2.80129 

97 

118 

I.V, 

8  84  38.88 

2.15842 

7040 

+18  37  19i) 

—2.86129 

98 

119 

Lu. 

9    3  11.08 

2.14962 

69.63 

+16    3  36.7 

—190762 

98 

119 

Ll. 

9  81  10.17 

2.14170 

68.96 

+13  14  49.2 

—194315 

99 

180 

Lu. 

9  58  41.29 

9.13523 

6840 

+10  13  34.8 

—196977 

99 

120 

Ll. 

10  25  51.23 

2.13069 

68.01 

+  72  35.7 

—198884 

80 

121 

Lu. 

10  52  48.04 

2.12843 

67.79 

+  3  44  40.0 

— 3XM)095 

80 

121 

Ll. 

11  19  40.55 

9.12862 

67.76 

+  0  22  415 

—8.00645 

M*y    1 

182 

Lu. 

11  48  37.94 

2.13124 

67.95 

—  8    0  19.9 

—3.00540 

128 

Ll. 

12  13  49.25 

113621 

68.33 

—  6  91  17J9 

—2.99752 

123 

Lu. 

12  41  23.05 

2.14327 

68.87 

—  9  87    OJO 

—2.98218 

194 

Ll. 

13    9  26.76 

115183 

69.55 

—12  44     8.8 

—2.95842 

194 

Lu. 

13  38    6.22 

2.16149 

70.83 

—15  39  24.1 

—2.92488 

125 

Ll. 

14    7  24.86 

117134 

7L16 

—18  19  SIJS 

—187935 

125 

Lu. 

14  37  23.22 

118064 

71.96 

—20  41  233 

—2.81878 

126 

II.  L. 

15  10  23.41 

118854 

7164 

—82  42  12.6 

—178824 

126 

ILu. 

15  41  28.80 

119427 

73.13 

—94  19  39.6 

—162909 

127 

ILL. 

16  12  52.57 

119706 

78.41 

—95  32     1.2 

—2.47298 

127 

n.u. 

16  44  20.90 

119629 

78J7 

—96  18  20.7 

—121998 

128 

n.L. 

17  15  38.57 

119201 

73.03 

^-«  38  29.4 

—1.55727 

128 

n.u. 

17  48  3032 

118424 

7139 

—96  33     6v4 

+1.94792 

199 

II.L. 

18  18  42.66 

117336 

71.50 

—96    3  31.4 

+131258 

129 

n.u. 

18  48    4.93 

115996 

70.42 

—95  11  36.4 

+149891 

130 

ILL. 

19  14  80.03 

114492 

69J0 

—98  99  83.1 

+160934 
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Mean 
Solar 
Date. 

Sidenal 
Sate. 

limb 

and 

TnuMlt. 

d. 

May  9 

130 

n.Tj. 

10 

131 

ILL. 

10 

131 

U.  c. 

n 

132 

ILL. 

11 

132 

II.  U. 

12 

133 

n.L. 

12 

133 

n.D. 

13 

134 

U.L. 

13 

134 

n.u. 

U 

135 

ILL. 

U 

135 

n.u. 

15 

136 

ILL. 

15 

137 

n.u. 

16 

137 

n.L. 

16 

138 

n.u. 

17 

138 

ILL. 

17 

139 

ILu. 

18 

139 

II.  L. 

18 

140 

ILu. 

19 

140 

ILL. 

19 

141 

n.u. 

20 

141 

Ll. 

21 

142 

Lu. 

21 

142 

Ll. 

22 

143 

Lu, 

22 

143 

Ll. 

23 

144 

Lu. 

23 

144 

Ll. 

24 

145 

Lu. 

24 

145 

Li. 

95 

146 

Lu. 

25 

146 

Ll. 

26 

147 

Lu. 

26 

147 

Ll. 

27 

148 

Lu. 

27 

148 

Ll. 

28 

149 

Lu. 

28 

149 

Ll. 

29 

150 

Lu. 

29 

151 

Ll. 

30 

151 

Lu. 

30 

152 

Ll. 

31 

1^2 

Lu. 

31 

153 

Ll. 

June  1 

153 

Lu. 

1 

154 

Ll. 

2 

154 

Lu. 

2 

155 

n.L. 

3 

155 

n.u. 

4 

156 

n.L. 

Apparent 

Ught  ABoenilon 

In  Time. 


h.  m.  B. 

19  41  54.74 

20  8  18.81 
20  83  44.96 

20  58  18.09 

21  22  4.38 

21  45  11.00 

22  7  45.73 
22  29  56.75 

22  51  52.28 

23  13  40.71 

23  35  30.38 

23  57  29.65 

0  19  46.90 

0  42  30.33 

1  5  47.97 

1  29  47.53 

1  54  86.02 

2  20  19.35 

2  47  1.75 

3  14  45.22 

3  43  28.80 

4  10  44.73 

4  41  9.81 

5  12  9.70 

5  43  31.43 

6  14  58.49 

6  46  15.33 

7  17  8.34 

7  47  27.07 

8  17  5.03 

8  45  59.68 

9  14  11.98 
9  41  45.96 

10  8  47.85 

10  35  25.50 

11  1  47.85 
11  28  4.41 

11  54  34.86 

12  20  68.78 

12  47  55.21 

13  15  21.87 

13  43  25.25 

14  12  9.65 

14  41  36.34 

15  11  43.08 

15  42  23.76 

16  13  28.45 

16  47  10.07 

17  18  20.68 
17  49  10.53 


LMOHrithm 
Variation  of 

Moon's 

UffhtAMMn- 

elonlbr 

1  boor  of 

Longltiide. 


2.12875 
2.11241 
24)9656 
2j08175 
2J06856 

2J05740 
24)4840 
2.04199 
2.03830 
2.03735 

2X)8910 
2.04364 
2.05085 
2.06047 
2.07282 

2.08604 
2:10126 
2.11787 
2.13376 
2.14970 

2.16447 
2.17716 
2.18713 
2.19371 
2.19665 

2.19587 
2.19173 
2.18469 
2.17545 
2.16501 

2.15390 
2.14358 
2.18440 
2.12694 
2.12159 

S.11880 
2.11870 
2.12120 
2.12623 
2.13341 

2.14242 
2.15259 
2.16319 
2.17345 
2.18238 

2.18929 
2.19337 
2.19399 
2.19100 
2.18432 


Sidereal 
Time 

of 
Semi- 
diameter 


tbe 
Meridian. 


67.90 
66.62 
65.39 
64.27 
63.28 

62.43 
61.76 
61.28 
60.99 
60.89 

60.99 
61.26 
61.77 
62.45 
63.29 

64.29 
65.44 
66.69 
67J8 
69.27 

70.50 
714^9 
72.47 
73.07 
73^5 

7332 

72.98 
72.40 
71.66 
70.80 

69.91 
69.06 
68.31 
67,71 
67.28 

67.05 
67.02 
67.20 
67J>7 
68.13 

68.83 
69.63 
70.51 
71.33 
72.07 

72.65 
73.00 
73.07 
72.83 
72.24 


^22  29  42.7 
—20  44  264) 
—18  45  57^ 
—16  36  20.8 
—14  17  285 

—11  51     0J> 

—  9  18  26j6 

—  6  41     7.5 

—  4    0  18.2 

—  1  17     9.7 

-f-  i  37  7.7 

4-  4  11  21J6 

-h  6  54  154 

4-  9  34  25J6 

-hl2  10  19.2 

4-14  40  11.9 
4-17  2  7.0 
+19  IS  53.6 
4-21  IS  10.7 
4-22  57  26.1 

+24  S4  5.1 
+25  90  36.9 
+26  14  45.1 
+26  84  38.6 
+26  29    3.6 

+25  57  29.3 
+25  0  13.3 
+23  38  164 
+21  53  20.1 
+19  47  33.9 

+17  23  27.1 
+14  43  40.0 
+11  50  57.3 
+  8  48  4.0 
+  5  87  43.0 

+  2  S2  36.1 

—  0  54  36.7 

—  4  11  14.5 

—  7  24  34.0 
—10  81  49.2 

—13  80  9.1 
—16  16  40.4 
—18  48  28.7 
—21  2  44.7 
—22  56  50.4 

—24  28  28.7 

—25  85  52.5 
—26  17  54.8 
—26  34  14.3 
—26  25  17.1 


Logarithm 
TaiiUlonor 

MooftHi 
DediiMttan 

for 
IhooTor 


+3.69000 
+3.74912 
+8.79365 
+3.82776 
+&85410 

+2.87485 
+338973 
+3.90111 
+3.90895 
+8.91361 

+3.91506 
+3.01337 
+3J90784 
+239843 
+3.88418 

+3J86399 
+233638 
+3.79913 
+3.74895 
+838060 

+838542  ' 
+344454 
+33D777 
+136253 
—1.96703  I 

—234780 
—234291 
—237104  j 
—2.76245 
—338051 

—338197  I 
—832095 
—234998  I 
—237094 
—3.98490  I 

—839857 
—339420 
—3.98997  ; 
—337944 
—836207  ^ 

—238678 
—230208 
—335582 
—8.79446 
—3.71260 

— 8.M079  I 

—2.48796 

—2.16373 

—134699 

+838702 
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WASHINGTON  MERIDIAN. 

YuSiSoiiof 

BIderaal 
Tfane 

«r 

Semi- 
diameter 
patting 

the 
Meridian. 

Logarithm 
Yariationof 

Vma 

SMHwd 
Date. 

limb 

Appuent 

Hoon'8 

Moon's         1 

Botar 

■ad 

Kii^t  AJNseiMifln 

Right  Ajwen- 

Declination 

Date. 

TzaatiL 

In  Time. 

sionlbr 

for 

1  hour  of 

1  hour  of 

Longltode. 

Longitude. 

d. 

h.  m.    8. 

8. 

O         /         H 

• 

Jnae    4 

156 

n.tT. 

18  19  25.39 

2.17438 

71.41 

—25  52  11.8 

+2.34838 

5 

157 

ILl. 

18  48  53.45 

2.16173 

70.87 

—24  56  43.8 

+2.51825 

5 

157 

ILtj. 

19  17  26.55 

2.14712 

69.19 

—23  41     0.6 

+2.62865 

6 

158 

n.1. 

19  45    0.18 

2.13111 

67.93 

—22    7  26j0 

+2.70623  i 

e 

158 

ILu. 

20  11  33.40 

2.11491 

66.66 

—20  18  24.9 

+2.76322 

7 

159 

II.I. 

20  37     8.18 

2.09892 

65.42 

—18  16  ISJS 

+2.80587 

7 

159 

n.u. 

21     1  48.86 

2.08382 

64.30 

—16    3  18.7 

+2.83809 

8 

160 

ILim 

21  25  41.34 

2.07026 

63.81 

—18  41  24.7 

+2.86251 

S 

160 

n.ij. 

21  48  52.63 

2.05862 

62.45 

—11  12  24.2 

+2.88086 

9 

161 

ILx. 

22  11  30.50 

2.04918 

61.78 

—  8  87  52.3 

+2.89433 

9 

161 

n.r. 

22  33  43.12 

2.04234 

61.28 

—  6  59  13.9 

+2.90378 

10 

162 

ILL. 

22  65  88.91 

2.03814 

60.99 

—  3  17  46J> 

+2.90970 

10 

162 

n.u. 

23  17  26.37 

2.03683 

60.90 

—  0  34  41.6 

+2.91251 

11 

163 

ILL. 

28  39  14.07 

2.03834 

60.99 

-4-2    8  52.2 

+2.91226 

11 

164 

n.u. 

0     1  10.70 

2JM274 

61.30 

-h  4  51  45.5 

+2.90893 

12 

164 

n.L. 

0  23  24.96 

2.04984 

61.80 

-f-  T  32  46.1 

+2.90211 

12 

165 

ILu. 

0  46    5.48 

2.05960 

62.49 

-hlO  10  36.0 

+2.89147 

13 

165 

n.  L. 

1     9  20.83 

2.07173 

63.37 

-hl2  43  48.2 

+2.87613 

13 

166 

n.u. 

1  33  19.29 

2.08593 

64.42 

+15  10  44.8 

+2.85493 

14 

166 

n.L. 

1  58    8.48 

2.10175 

65.61 

+17  29  82.8 

+2.82624 

14 

167 

n.Tj. 

2  23  55.13 

2.11867 

66.92 

+19  38    6.9 

+2.78777 

15 

167 

n.L. 

2  50  44.37 

2.13612 

68J9 

+21  34    6.2 

+2.73575 

15 

168 

n.u. 

3  18  88.92 

2.15314 

69.68 

+23  14  56.9 

+2.66466  1 

16 

168 

n.  L. 

3  47  38.42 

2.16900 

70.99 

+24  87  58.3 

+2.56364  , 

16 

169 

ILu. 

4  17  88.73 

2.18290 

72.16 

+26  40  30.7 

+2.41087 

17 

169 

n.L. 

4  48  31.38 

2.19890 

78.11 

+26  20    5.8 

+2.18646 

17 

170 

ILu. 

5  20    3.96 

2^20129 

78.74 

+26  34  41.0 

+0.89265  , 

18 

170 

n.L. 

5  52    0.61 

2.20477 

74.04 

+26  22  51.7 

—2.10189 

19 

171 

Lu. 

6  21  35.86 

2.20428 

74.00 

+25  44    3.1 

—2.41756 

19 

171 

Ll. 

6  53  29.20 

2.20006 

73.62 

+24  88  33.2 

—2.59385 

20 

172 

Lu. 

7  24  57.22 

2.19257 

72.99 

+28     7  34.1 

—2,71242 

20 

172 

Ll. 

7  55  48.23 

2.18278 

72.18 

+21  13    3.2 

—2,79749 

21 

173 

Lu. 

8  25  54.85 

2.17152. 

71.24 

+18  67  32.1 

—2.86043 

21 

173 

Ll. 

8  55  14.02 

2.15975 

70J8 

+16  23  56.5 

—2.90740 

22 

174 

Lu. 

9  23  46.68 

2.14841 

69.35 

+13  35  23.8 

—2.94193 

22 

174 

Ll. 

9  51  36.88 

2.13821 

68.55 

+10  35    3.3 

—2.96659 

28 

175 

Lu. 

10  18  51.19 

2.12975 

67.90 

+  7  26     2.6 

—2.98300 

28 

175 

Ll. 

10  45  87.73 

2.12355 

67.41 

+  4  11  22.6 

—2.99239 

24 

176 

Lu. 

11  12    5.62 

2.11992 

67.12 

+  0  53  56.6 

—2.99537 

24 

176 

Ll. 

11  38  24.50 

2.11886 

67.05 

—  2  23  28.7 

—2.99235 

25 

177 

Lu. 

12    4  44.18 

2.12047 

67.18 

—  5  88  12.1 

—2.98388 

25 

178 

Ll. 

12  31  13.96 

2.12460 

67.50 

—  8  47  36.8 

—2,96823 

26 

178 

Lu. 

12  58    2.75 

2.13095 

68.00 

—11  49     7.9 

—2.94626 

26 

179 

Ll. 

13  25  18.28 

2.13893 

68.68 

—14  40  11.8 

-2.91639 

27 

179 

Lu. 

13  53    6.65 

2.14808 

69.87 

—17  18  15.7 

—2,87717 

27 

180 

Ll, 

14  21  31.93 

2.15779 

70.15 

—19  40  49.5 

—2.82612 

28 

180 

Lu. 

14  50  35.40 

2.16726 

70.91 

—21  45  28.9 

—2.75930 

28 

181 

Ll. 

15  20  15.16 

2.17551 

71.59 

—23  30    0.1 

—2.67104 

29 

181 

Lu. 

15  50  25.80 

2.18187 

72.11 

—24  52  27.7 

—2,54957 

29 

182 

Ll. 

16  20  58.40 

2.18566 

72.41 

—25  51  22.2 

—2.36901 
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WASHINGTON  MERIDIAN 

1 

LoMrithm 

Sld«real 
Time 

of 
Semi- 

diameter 

'^ 

MeridiBn. 

UmuMtaa 
rSJOoact 

Mean 

Solar 

Sidenal 

Limb 
tnd 

Bi^tAHS^koa 

Moon'8 
BtghtAflMO- 

Deel&MtioD. 

.l[O0tt>» 

Data. 

Tnoflit. 

InTbne. 

ttonfor 

fbr 

llMmrof 

Ihooror 

tongltade. 

LotigltDde. 

" 

d. 

h.  m.    1. 

e. 

o     1     a 

Jane  SO 

183 

I.U. 

16  51  41.05 

3.18633 

78.46 

—86  85  47.8 

—8.04810 

SO 

183 

Ll. 

17  38  30.08 

8.18364 

78.80 

—86  85  37.1 

+1.13353 

July    1 

183 

Lit. 

17  53  41.85 

3.17763 

71.68 

—36  80  44.3 

+8.13855 

1 

184 

I.L. 

18  33  31.18 

8.16847 

70.91 

—35  43  43.1 

+8.39101 

S 

184 

n.T7. 

18  58  58.67 

8.15673 

69.91 

—34  43  55.5 

+8.54407 

S 

185 

n.L. 

19  38  13.77 

3.14301 

68.78 

—33  33  84.7 

+8.64658 

S 

185 

n.D. 

19  49  33.64 

3.13808 

67.55 

-31  46  83.0 

+8.78090 

4 

186 

XI.  L. 

90  15  56.99 

8.11364 

66.84 

—19  54  10.6 

+8.77457 

4 

186 

II.  TJ. 

80  41  35.14 

3.09740 

65.18 

—17  49    5.6 

+8.81553 

5 

187 

U.  L. 

31     6    1.73 

3X)8390 

64.10 

—15  83  18.6 

+8.84641 

6 

187 

n.iT. 

31  39  51.99 

9.06978 

68.18 

—18    8  53.1 

+8.86960 

6 

188 

ILL. 

91  53    3.36 

9.05843 

68.31 

—10  87  37.7 

+8J8670 

6 

188 

n.tT. 

89  15  39.95 

3.04914 

61.67 

—  8    1  14.7 

+8.89887 

7 

189 

ILL. 

33  37  53.48 

9XM326 

61.18 

—  5  31  13.9 

+8.90681 

7 

189 

ILu. 

38  59  47.71 

8.03786 

60.89 

—  8  88  54.7 

+9.91183 

8 

190 

ELl. 

83  31  33.96 

3.03639 

60.80 

-4-0    4  84.1 

+8.91S33 

I              8 

190 

U.V. 

83  43  19.45 

3.03755 

60.91 

+  8  47  33.0 

+3.91019 

9 

191 

n.L. 

0    5  13.48 

3X>4183 

61.19 

4-  5  39  83.6 

+8.90511 

9 

193 

II.  TJ. 

0  37  31.56 

3X>4789 

61.66 

+  88  39.9 

+9.89651 

10 

193 

n.L. 

0  49  55.01 

9X)5706 

68.36 

+10  44    8.3 

+9.88406 

10 

193 

n.i7. 

1  13    1.40 

9.06871 

68.88 

+13  14  87.7 

+186703 

11 

193 

ILL. 

1  36  48.95 

8.08343 

64.85 

+15  38    6.1 

+8.84431 

11 

194 

U.V. 

8    1  35.43 

8.09799 

6543 

+17  53  19.8 

+8.BUS4 

IS 

194 

n.L. 

a  36  57.77 

3.11458 

66.78 

+19  58  13.1 

+8.77441 

19 

195 

n.  u. 

a  53  81.65 

8.13188 

66.10 

+81  60  31.7 

+1721S9 

18 

195 

n.L. 

3  31  10.56 

8.14919 

69.49 

+8S  87  54.7 

+164861 

IS 

196 

n.u. 

3  49  55.33 

3.16563 

70.83 

+84  47  46.9 

+8JM553 

14 

196 

ILL. 

4  19  43.31 

3.18037 

78.07 

+85  47  38.0 

+8.88759 

14 

197 

n.u. 

4  50  87.38 

3.19843 

78.09 

+36  84  39.8 

+8i)9746 

15 

197 

n.L. 

5  31  56.63 

9.30136 

78.84 

+86  36  59.7 

15 

198 

n.tj. 

5  53  56.66 

8.30637 

74.86 

+86  88  53.S 

-0.14073 

16 

198 

n.L. 

6  36  10.71 

3.30753 

74.86 

+85  41  88.9 

—844018 

16 

199 

ILu. 

6  58  31.43. 

8.30496 

74.10 

+84  88  47.3 

—8.61318 

17 

199 

ILL. 

7  30  13.86 

8.19910 

73.58 

+88  57  48.8 

—8.73113 

18 

300 

Lu. 

7  59    7.73 

3.19064 

73.86 

+80  58    7.9 

— 8.8165S 

18 

300 

Ll. 

8  39  49.58 

8.18050 

71.99 

+18  36  80.9 

—8.87978 

19 

301 

Lu. 

8  59  47.35 

3.16964 

71.05 

+15  55  56.5 

-aj8674 

19 

301 

Ll. 

9  39    0.64 

3.15891 

70.16 

+13  59  46.6 

— 8J6069 

SO 

303 

Lu. 

9  57  32.53 

3.14916 

69.37 

+  9  51  39.9 

—8.98465 

SO 

808 

Ll. 

10  35  28.83 

8.14088 

68.73 

+  6  34  49.3 

—8.99959 

SI 

303 

Lu. 

10  53  56.96 

S.13466 

68.83 

+  8  13    4.4 

— 8J00676 

31 

303 

Ll. 

11  30    5.59 

8.13078 

67.94 

—  0  10  88.8 

— 8J00691   ! 

SS 

304 

Lu. 

11  47    3.83 

S.13931 

67.85 

—  3  33  19.9 

— 8J00045  : 

SS 

305 

Ll. 

18  14    0.86 

8.13080 

67.94 

—  6  49  AM 

-498743 

SS 

305 

Lu. 

13  41     5.51 

8.13351 

68.93 

—10    0    0.9 

— 8J96759 

33 

306 

Ll. 

13     8  35.81 

8.13868 

68.67 

—IS    0  12.8 

—8.94088 

84 

306 

Lu. 

13  36    8.57 

3.14505 

69.38 

—15  47  51.9 

—8.90463 

34 

807 

Ll. 

14    4  18.85 

3.15393 

69.85 

—18  80  83.9 

— t.85874 

35 

307 

Lu. 

14  33  59.56 

3.16074 

70.49 

—80  36    8.6 

—8.80003 

35 

308 

Ll. 

15    3  10.96 

9.16811 

71.10 

—88  38  14.5 

—8.78405 
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WA8HINQT0N  MERIDIAN. 

Logarithm 
T^^Sationof 

Sidereal 
Time 

of 
Semi- 

diameter 

'^ 

Maridian. 

Logarithm 
Ya&tlonof 

.«olar 

fikteaal 
Sate. 

Limb 
and 

BlghfSmdon 

Moon'8 
BJghtlaccn- 

DeeUnadon. 

Moon's 
Declination 

Data. 

Transit. 

in  Time. 

8km  for 

for 

Ihoorof 

Ihourof 

Longltade. 

Longitude. 

d. 

h.   m.    8. 

8. 

Oil/ 

J«^t6 

208 

Lu. 

15  31  50.21 

2.17429 

71.61 

—24     7  21.2 

—2.62353 

sa 

209 

Lu 

16     1  51.49 

2.17852 

71.96 

—25  19  55.2 

—2.48347 

27 

209 

I.U. 

16  32    6.02 

.    2.18035 

72.09 

—26    8  56.1 

—2.26762 

tr 

210 

Li. 

17    2  22.93 

2.17985 

71.97 

—26  33  53.2 

—1.80895 

.  f» 

210 

JLu. 

17  l»  30.02 

2.17589 

71.60 

—26  34  50.8 

+1.73528 

S8 

211 

Ll. 

18    2.15.13 

2.16853 

71.00 

—26  12  26.4 

+2.22737 

29 

211 

Lu. 

18  31  27.34 

2.15900 

70.17 

-25  27  49.5 

+2.44105 

29 

212 

I.L. 

18  59  57.72 

2.14743 

69.17 

—24  22  36.1 

+2.57363 

30 

212 

Lu. 

19  27  40.05 

2.13428 

68.07 

—22  58  38.6 

+2.66584 

80 

213 

Li- 

19  54  80.87 

2.12011 

66.91 

—21  18    0.7 

+2.73336 

U 

218 

Lu. 

20  20  29.66 

2.10575 

65.76 

—19  22  53.5 

+2.78411 

i  Aug.    I 

2U 

Lk 

20  45  37.76 

2.09160 

64.67 

—17  15  24.6 

+2.82275 

I 

214 

ILu. 

21  12    6.16 

2.07828 

63.67 

—14  57  37.5 

+2.85207 

2 

215 

n.1. 

21  35  43.11 

2.06629 

62.77 

—12  31  29.8 

+2.87417 

2- 

215 

ILu. 

21  58  44.01 

2.06591 

62.02 

—  9  58  49,6 

+2.89035 

a 

216 

U.U 

22  21  15.27 

2.04754 

61.41 

—  7  21  17.3 

+2.90162 

3 

216 

n.u. 

22  48  24.05 

2.04185 

60.98 

—  4  40  24.3 

+2.90868 

1              4 

217 

n.L. 

23    5  17.53 

2.03755 

60.72 

—  1  57  36.2 

+2.91199 

4 

217 

n.u. 

23  27    3.12 

2.03619 

60.65 

4-  0  45  46.9 

+2.91184 

5 

218 

ILi. 

23  48  48.49 

2.08735 

60.77 

+  3  28  29.0 

+2.90832 

& 

219 

ILu. 

0  10  41.25 

9.04112 

61.07 

H-  6    9  15JS 

+2.90145 

1              ^ 

219 

ILL. 

0  32  49.11 

2.04731 

61.55 

+  6  46  52.1 

+2.89096 

6 

220 

II.  u. 

0  55  19.84 

2.05587 

62.20 

H-U  20    0.7 

+2.87643 

7 

220 

n.L. 

1  18  21.09 

2.06666 

63.03 

H-ia  47  20.2 

+2.85709 

7 

221 

ILu. 

1  42    0.29 

2.07943 

64.01 

+16     7  21.3 

+2.83198 

8 

221 

n.L. 

2    6  24.64 

2.09374 

65.12 

+18  18  26.6 

+2.79942 

8 

222 

ILu. 

2  31  40.30 

2.10924 

66.33 

+20  18  47.9 

+2.75717 

9 

222 

n.L. 

2  57  52.52 

2.12542 

67.63 

+22     6  26.8 

+2.70152 

9 

223 

JLv- 

3  25    4.61 

2.14161 

68.94 

+23  89  13.8 

+2.62624 

10 

223 

ILL. 

3  58  17.72 

2.15715 

70.28 

+24  54  51.7 

+2.52026 

10 

294 

ILu. 

4  22  29.88 

2.17131 

71.41 

+25  51     0.5 

+2.35809 

U 

224 

DLL. 

4  52  35.82 

2.18330 

72.43 

+26  25  24.2 

+2.05717 

11 

225 

ILu. 

5  23  26.71 

2.19251 

78.21 

+26  36     1.0 

—0.97128 

12 

225 

ILL. 

5  54  50.63 

2.19863 

73.71 

+26  21   13.8 

—2.14421 

12 

226 

au. 

6  26  33.67 

2.20134 

73.92 

+25  40     1.7 

• 

—2.43590 

IS 

226 

ILL. 

6  58  20.98 

2.20063 

73.85 

+24  32     7.4 

—2.60837 

13 

227 

n.  u. 

7  29  58.66 

2.19700 

73.50 

+22  58    2.9 

—2.72744 

U 

227 

ILL. 

8     1  15.04 

2.19086 

72.93 

+20  59    8.7 

—2.81526 

U 

228 

i    n.  u. 

8  32     1.81 

218315 

72.24 

+18  37  29.7 

—2.88127 

15 

228 

ILL. 

9    2  14.26 

2.17476 

71.49 

+15  55  47.6 

—2.93111 

15 

229 

n.u. 

9  31  51.41 

2.16631 

70.78 

+12  57  13.7 

—2.96812 

16 

229 

Ll. 

9  58  35.09 

2.15851 

70.18 

+  9  45  18.8 

—2.99423 

17 

230 

Lu. 

10  27  11.57 

2.15207 

69.59 

+  6  23  44.6 

—3.01100 

17 

230 

Ll. 

10  55  25.74 

2.14740 

69.21 

+  2  56  17.8 

—3.01982 

18 

231 

Lu. 

11  23  25.13 

2.14470 

69.01 

—  0  33  16.1 

—8.01990 

18 

281 

Ll. 

11  51  17.96 

2.14417 

68.99 

—  4     1  16.7 

—3.01294 

19 

232 

Lu. 

12  19  12.45 

2.14573 

69.12 

—  7  24  12.9 

—2.99841 

19 

233 

Ll. 

12  47  16.28 

2.14913 

69.43 

—10  38  44.4 

—2.97603 

20 

233 

.    Lu. 

13  15  36.16 

2.15409 

69.88 

—13  41  44.1 

—2.94514 

20 

284 

Ll. 

13  44  17^6 

2.16002 

70.40 

-16  30  19.1 

—2.90438 

40 
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WASHINGTON   MERIDIAN,                                             1 

Logarithm 

BIderaal 
Time 

of 
Semi- 
diameter 
pawing 

the 
Meridian. 

Logarithm 
Yari^kmof 

Mean 
Max 
Date. 

adereal 
Date. 

Limb 

and 

Trandt. 

Apparent 

Bight  Aacenilon 

in  mme. 

Moon's 

Right  AMsen- 

Btonfor 

MoeB>B 

DeeUnatloB 

for 

1  hour  of 

1  hour  of 

Longilade. 

Longltoda. 

d. 

h.   m.    8. 

8. 

O       1       0 

Aug.  81 

834 

I.U. 

14  18  83.30 

8.16630 

70.96 

—19     I  53.1 

—8.85208 

^  81 

835 

I.L. 

14  48  54.70 

8.17840 

71.50 

—81  14    8.8 

—8.78501 

88 

835 

I.U. 

15  18  49.75 

8.17760 

71.96 

—33     5    9.8 

—8.69888 

88 

336 

I.L. 

15  43     3.61 

8.18184 

78.38 

-34  33  38.6 

—8.58822 

S3 

836 

I.U. 

16  13  38.75 

8.18873 

73.41 

—35  37  46.3 

—241719 

83 

837 

Ll. 

16  43  55.50 

8.18170 

78.31 

—86  17  48.6 

—2.14323 

84 

837 

I.U. 

17  14  13.75 

8.17797 

71.97 

—36  33  30.6 

—1.26316 

84 

338 

I.L. 

17  44    9.30 

8.17149 

71.40 

—36  85  36.5 

4-1.99233 

85 

838 

Lu. 

18  13  34.39 

8.16844 

70.68 

—35  54  39.9 

4-2.31896 

85 

839 

Ll. 

18  43  19.61 

8.15131 

69.66 

—35    8  37.5 

4-8.49219 

86 

839 

I.U. 

19  10  18.58 

8.13878 

66.60 

—88  51     6.1 

+8.60566 

86 

340 

I.L. 

19  37  37.43 

8.13519 

67.45 

^38  31  59.3 

4-2.68671 

87 

340 

I.U. 

80    3  45.07 

8.11113 

66.89 

—30  37  31.5 

4-2.74710 

87 

341 

I.L. 

30  39  13.53 

8.09733 

65.17 

—18  39  14.0 

4-2.79311 

88 

341 

Lu. 

80  53  53.63 

8.08393 

64.13 

—16  89  36.8 

4-932848 

88 

848 

Ll. 

81  17  49.63 

8.07170 

68.17 

—14  10  20.8 

4-2.85565 

89 

848 

Lu. 

31  41     8.80 

8.06098 

68.36 

—11  43  16.3 

4-2.87689 

89 

343 

Ll. 

38    3  56.19 

8.05198 

61.68 

—  9  10    8.0 

4-2.89142 

30 

343 

ILu. 

38  88  8043 

8.04485 

61.15 

—  6  38  16.0 

4-2.90191 

81 

344 

n.  L. 

33  50  88.94 

8.03993 

60.78 

—  3  51  24.5 

4-2.90816 

31 

844 

ILu. 

33  13  13.96 

8.03733 

60.61 

—  1     8  53.3 

4-2.91085 

Sept.    1 

845 

ILL. 

83  34    0.43 

8.03695 

60.59 

+  1  33  56.1 

4-2.90985 

1 

845 

n.  u. 

83  55  49.30 

8.03890 

60.74 

4-  4  15  43.5 

4-2.90537 

8 

846 

ILL. 

0  17  47.61 

8.04317 

61.05 

-4-  6  55    9.7 

4-2.89716  1 

8 

'    847 

n.u. 

0  40     3.35 

8.04965 

61.55 

+  9  30  54.9 

4-2.88498 

3 

847 

ILL. 

1     8  40.33 

3.05813 

68.80 

4-18     1  35.8 

4-8.86887 

3 

348 

ILu. 

1  85  48.18 

8.06849 

63.00 

4-14  85  46.5 

4-2.84639  | 

4 

348 

ILL. 

1  49  38.35 

8.08041 

63.94 

4-16  41  55.2 
4-18  48  84.8 

4-2.81881 

4 

349 

n.u. 

3  13  58.33 

8.09367 

64.99 

4-2.78802 

5 

849 

n.L. 

8  39  11.34 

8.10778 

66.10 

4-30  43  38.9 

4-8.78545  j 

5 

850 

ILu. 

3    5  14.76 

8.18818' 

67.37 

4-38  85  18.1 

4-2.67461 

6 

350 

ILL. 

8  33  10.97 

8.13637 

68.45 

4-33  51  55.1 

4-2.59298 

6 

851 

ILu. 

3  59  59.74 

8.14986 

69.58 

4-85     1  80.0 

4-2.47834 

7 

351 

n.L. 

4  38  38.61 

3.16197 

70.60 

4-85  51  34.6 

4-2.30090  I 

7 

353 

n.u. 

• 

4  58     8.43 

8.17317 

71.48 

4-86  80  46.6 

4-1.95679 

8 

858 

ILL. 

5  38    3.85 

8.18001 

78.15 

4-86  87  18.4 

-148012 

8 

853 

ILu. 

5  58  31.56 

8.18530 

78.59 

4-36    9  53.9 

—8.17188  » 

9 

853 

ILL. 

6  89  15.76 

8.18760 

73.79 

4-85  87  41.9 

—3.43678 

9 

854 

ILu. 

7    0    4.43 

8.18735 

79.76 

4-84  80  30.7 

—8.59997 

10 

854 

ILL. 

7  30  46.93 

8.18475 

78.50 

4-88  48  41.6 

—8.71549 

10 

355 

ILu. 

8     I  14.59 

8.18038 

78.09 

4-80  53  14.5 

—3.80198  ; 

11 

855 

n.  L. 

8  31  31.37 

8.17487 

71JJ9 

4-18  35  45.4 

—3,86873  1 

11 

856 

ILu. 

9     1     3.75 

8.16879 

-71.04 

4-15  58  83.1 

—8.98037 

18 

856 

ILL. 

9  30  31.77 

8.16398 

70.50 

4-13     3  41.4 

—8.95984 

18 

857 

n.u. 

9  59  17.68 

8.15794 

70.04 

4-  9  54  48.6 

—8.98905 

13 

857 

II.  L. 

10  87  66.03 

8.15481 

69.71 

4-  6  34  47.9 

—3.00911   1 

13 

358 

n.  u. 

10  56  83.83 

3.15314 

69.58 

4-3    7  89.1 

—3.08078 

14 

858 

Ll. 

11  88  86.30 

8.15801 

69.50 

—  0  83  87.9 

—3.08486 

15 

859 

Lu. 

11  60  51.78 

8.15381 

69.65 

—  3  54  18.1 

—4.01978 

15 

860 

Ll. 

18  19  87.61 

8.15746 

69.96 

—  7  80  50.9 

—4.00713 

HiOON    CULMINATIONS,    1^60.    815 


WASHINGTON  MERIDIAN 

-- — ^ 

LosHltfam 
TMiatkmof 

Sldiiraal 
Timo 

of 
Semi- 

diameter 

Logarithm 

Haan 

Sideral 
Dftto. 

Limb 

Appuent 

Moon's 

Moon'a 

Solar 

Mid 

Bight  AfloensUm 

Right  Awsen- 

Deolhiation. 

DeeUnation 

D&to. 

Tzudt. 

in  Time. 

aionfbr 

Meridian. 

for 

1  hour  of 

1  hoar  of 

Longltade. 

Longitude. 

d. 

h.   m.    1. 

8. 

O       /       II 

«ept.l6 

260 

I.U. 

12  48  20.94 

2.16262 

70.41 

—10  39  34.3 

—2.98567 

16 

261 

I.L. 

13  17  3735 

2.16894 

70.98 

—13  46  41.8 

—2.95460 

17 

261 

Lu. 

13  47  20.73 

2.17580 

71.60 

—16  38  45.2 

—2.91234 

17 

262 

Li. 

14  17  32.54 

2.18253 

72.18 

—19  12  37.5 

—2.85681 

18 

262 

Lu. 

14  48  11.18 

2.18837 

72.71 

—21  25  35.2 

—2.78436 

18 

268 

Li. 

15  19  11.99 

2.19271 

73.14 

—23  15  27-4 

—2.68897 

19 

263 

Lu. 

IS  50  27.10 

2.19479 

73.37 

—24  40  38.9 

—2.65919 

19 

264 

Ll. 

16  21  46.12 

2.19421 

73.35 

—25  40  15.3 

—2.36820 

SO 

264 

Lu. 

16  52  56.90 

2.19068 

73.07 

—26  14     4.5 

—2.02164 

20 

265 

Li. 

17  23  46.77 

2.18421 

72.52 

—26  22  33.8 

+1.28353 

91 

265 

Lu. 

17  54    3.93 

2.17499 

71.72 

—26    6  47.8 

+2.13691 

81 

266 

Li. 

18  23  38.37 

2.16343 

70.74 

—25  28  18.8 

+2.39148 

2a 

266 

Lu. 

18  52  22.73 

2.15070 

69.62 

—24  29     0.1 

+2.53822 

22 

267 

Ll. 

19  20  12.68 

2.13558 

68.40 

—23  10  56.2 

+2.63702 

23 

267 

Lu. 

19  47     6.64 

2.12047 

67.16 

—21  36  16.8 

+2.70853 

23 

268 

Ll. 

20  13    5.60 

2.10548 

65.94 

—19  47     9.7 

4-2.76211 

24 

268 

Lu. 

20  38  12.58 

2.09114 

64.79 

—17  45  37.4 

+2.80811 

24 

269 

Ll. 

21     2  32.13 

2.07791 

63.75 

—15  33  34.8 

+2.83466 

25 

269 

Lu. 

21  26    9.89 

2.06610 

62.83 

—13  12  48.9 

+2.85902 

25 

270 

Ll. 

21  49  12.20 

2.05606 

62.04 

—10  44  59.2 

+2.87748 

26 

270 

Lu. 

22  11  45.76 

2.04809 

61.43 

—  8  11  38.2 

+2.89103 

26 

271 

Ll. 

22  33  57.59 

2.04226 

60.96 

—  5  34  12.5 

+2.90039 

27 

271 

Lu. 

22  65  54.66 

2.03862 

60.66 

—  2  54     4.7 

+2.90586 

27 

272 

Ll. 

23  17  44.00 

2.03735 

60.57 

—  0  12  35.5 

+2.90775 

28 

272 

Lu. 

23  39  32.68 

2.03838 

60.61 

-h  2  28  55.6 

+2.90606 

28 

278 

Ll. 

0     1  27.54 

2.04167 

60.84 

+  5     9     9.2 

+2.90073 

29 

274 

n.u. 

0  25  37.85 

2.04712 

61.23 

+  7  46  43.7 

+2.89150 

80 

274 

ILL. 

0  48    6.31 

2.05453 

61.76 

+10  20  14.2 

+2.87789 

80 

275 

n.u. 

1  11     0.97 

2.06378 

62.44 

+12  48  12.5 

+2.85938 

Oct     I 

275 

ILL. 

1  34  27.74 

2.07454 

63.25 

+15     9     5.5 

+2.83501 

276 

BLu, 

1  58  31.87 

2.08647 

64.18 

+17  21  14.5 

+2.80355 

276 

ILL. 

2  23  17.84 

2.09927 

65.20 

+19  22  56.1 

+2.76293 

i77 

n.u. 

2  48  49.03 

2.11241 

66.26 

+21  12  22.4 

+2.71049 

277 

n.L. 

3  15     7.02 

2.12542 

67.32 

+22  47  40.9 

+2.64151 

278 

ILu. 

3  42  12.10 

2.13780 

68.35 

+24    7     0.8 

+2.54840 

278 

n.L. 

4  10    2.01 

2.14897 

69.31 

+25     8  33.0 

+2.41552 

279 

ILu. 

4  88  82.31 

2.15843 

70.15 

+25  50  36.1 

+2.20140 

274 

n.L. 

5    7  36.43 

2.16593 

70.82 

+26  11  414 

+1.70706 

280 

n.  u. 

5  37     5.94 

2.17102 

71.27 

+26  10  39.5 

—1.79190 

280 

n.L. 

6    6  51.22 

2.17363 

71.52 

+25  46  42.6 

—2.25020 

281 

n.u. 

6  36  42.32 

2.17386 

71.56 

+24  59  29.9 

—2.46864 

281 

ILL. 

7     6  29.88 

2.17202 

71.40 

+23  49  10.5 

—2.61137 

282 

n.u. 

7  86    6.07 

2.16841 

71.09 

+22  16  20.0 

—2.71509 

282 

ILL. 

8    5  25.12 

2.16367 

70.68 

+20  22     1.2 

—2.79451 

283 

ELu. 

8  34  23.89 

2.15845 

70.23 

+18     7  42.5 

—2.85654 

283 

n.L. 

9    3     1.69 

2.15326 

69.76 

+15  35  12.4 

—2.90555 

284 

n.u. 

9  31  20.34 

2.14876 

69.36 

+12  46  39.7 

—2.94397 

284 

n.L. 

9  59  23.75 

2.14548 

69.06 

+  9  44  30.6 

—2.97332 

285 

n.u. 

10  27  17.54 

2.14386 

68.88 

+  6  31  28.4 

—2.99454 

285 

ILL. 

10  55     8.60 

2.14414 

68.86 

+  8  10  32.1 

—3.00817 
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WASHINGTON  MERIDIAN 

Loniitlim 

Bldmal 
Time 

of 
Semi- 

ffiameter 

Meridian. 

Locaiitlim 
T«£aoaof 

MMa 
Solar 
Date. 

Sidoraal 
Date. 

Limb 

and 

Transit. 

Apparent 

Bight  Ascension 

in  Time. 

Moon's 

Bight  Aaecii- 

donlbr 

Deelinslkm. 

MOOD'S 

Dedlnaltai 
for 

Ihoorof 

Ihoorof 

LongltiMlB. 

Longitade. 

d. 

h.   m.    8. 

s. 

O       1        If 

Oct   11 

286 

U.V. 

11  23    4.75 

2.14650 

69.02 

—  0  15    3.8 

—3.01489 

12 

286 

n.L. 

11  51  14.07 

2.15088 

69.86 

—  3  41  504 

— 3J01311 

12 

287 

n.u. 

12  19  44.54 

2.15727 

69.86 

—  7     6     6.8 

—3.00384 

13 

288 

ILL. 

12  48  43.42 

2.16515 

70.51 

—10  24     3.5 

—2.98560 

IS 

288 

I.U. 

13  15  64.06 

2.17406 

71.27 

—13  31  46^ 

—2.95743 

14 

289 

IL. 

13  46    3.60 

2.18335 

72J08 

—16  25  26.8 

—2.91758 

15 

289 

I.U. 

14  16  52.05 

2.19235 

72.65 

—19     1  244 

—2.86327 

15 

290 

Ll. 

14  48  16.72 

2J0008 

73.52 

—21  16  21^ 

—2.79070 

16 

290 

I.U. 

15  20  11.01 

2.20568 

74.04 

—23     7  345 

—2.69266 

16 

291 

I.L. 

15  52  24.42 

2.20841 

74.87 

—24  32  58.9 

— S.65641 

17 

291 

I.tr. 

16  24  43.38 

2J0777 

74.88 

—25  31  24.2 

-2.84953 

17 

292 

I.L. 

16  56  52.30 

2.20358 

74.04 

—26    2  32.6 

—1.94587 

18 

292 

I.U. 

17  28  35.62 

2.19587 

73.89 

—26    6  69.0 

+1.62921 

18 

293 

I.L. 

17  59  38.73 

2.18498 

7246 

—25  46    4.1 

+2.21730 

19 

293 

I.U. 

18  29  5044 

2.17140 

71.35 

—25     1  43.8 

+244170 

19 

294 

I.  L. 

18  59     2.96 

2.15600 

70,07 

—23  66  16J5 

+2.57518 

20 

294 

I.U. 

19  27  12.26 

2.13953 

68.72 

—22  32  10.6 

+2.66555 

20 

295 

I.L. 

19  54  17.82 

2.12264 

67.34 

—20  51  55.1 

+2.73056 

21 

295 

I.U. 

20  20  22.00 

2.10616 

66.03 

—18  57  52.6 

+2.77883 

21 

296 

I.L. 

20  45  29.29 

2.09065 

64.81 

—16  52  15.6 

+2.81529 

22 

296 

Lu. 

21     9  45.71 

2.07650 

68.71 

—14  37    3.8 

+2.84309 

22 

297 

I.L. 

21  83  18.22 

2.06423 

62.77 

—12  14    4.7 

+2.86426 

23 

297 

Lu. 

21  56  14.37 

2.05400 

61.99 

—  9  44  55.1 

+2.88011 

23 

298 

Ll. 

22  18  41.95 

2i)4626 

61.39 

—  7  11     2.8 

+2.89149 

24 

296 

Lu. 

22  40  48.66 

2.04088 

60.95 

—  4  33  48.1 

+2.89902 

24 

299 

Ll. 

23     2  42.88 

2J)3806 

60.70 

—  1  54  274 

+2J0306 

25 

299 

Lu. 

23  24  81.67 

2i)3766 

60.64 

+  0  45  454 

+2.90174 

25 

800 

Ll. 

23  46  22.82 

24)3981 

60.76 

4-  3  25  364 

+2.90105 

26 

300 

Lu. 

0     8  23.75 

2.04435 

61.05 

+  63  50.0 

+2.89481 

26 

301 

Ll. 

0  80  41.61 

2J05104 

61.49 

^  8  39    6.6 

+2.88469 

27 

302 

Lu. 

0  53  23.20 

2.05979 

62L10 

4-11  10     1.6 

+2.86998 

27 

302 

Ll. 

1   16  84.99 

2.07016 

62.86 

+13  35    3.9 

+2.84998 

28 

303 

Lu. 

1  40  22.83 

2.08193 

63.73 

+15  52  35.5 

+2.82343 

28 

303 

Ll. 

2     4  51.71 

2.09482 

64.69 

+18    0  51.3 

+2.78892  ' 

29 

304 

ILu. 

2  32  16.89 

2.10813 

65.72 

+19  57  59.6 

+2.74412 

80 

304 

n.L. 

2  58  20.00 

2.12136 

66.81 

+21  42    4.0 

+2.68526 

30 

305 

n.u. 

3  25  10.58 

2.13402 

67.84 

+23  11     6.3 

+2.60679 

31 

305 

n.L. 

3  62  46.75 

2.14554 

68.78 

+24  23  11.2 

+2.49807 

31 

306 

n.u. 

4  21     4.10 

2.15528 

69.62 

+26  16  30.5 

+2.83608 

Nov.    1 

306 

II.L. 

4  49  55.87 

2.16289 

70.30 

+25  49  30.6 

+2iM871  > 

1 

I 

307 

n.u. 

5  19  18.04 

2.16806 

70.78 

+26    0  57.8 

+0J7184  , 

2 

307 

ILL. 

5  48  45.40 

2.17029 

71.02 

+25  50    2JS 

— 2J04650 

2 

308 

II.  u. 

6  18  22.07 

2.17012 

71.03 

+26  16  244 

—2^5172 

3 

308 

n.L. 

6  47  52.92 

2.16752 

70.85 

+24  20  154 

—2.52683 

S 

309 

n.u. 

7  17     9.08 

2.16292 

lOJil 

+23    2  11.5 

4 

309 

n.L. 

7  46    3.92 

2.15703 

70.03 

+21  23  17.1 

—2.73591 

4 

310 

ILu. 

8  14  33.62 

2.15034 

6948 

+19  24  574 

—2.80455 

5 

310 

ILL. 

8  42  36.85 

2.14361 

68J»4 

+17    8  52.3 

—2.85846 

5 

311 

n.  u. 

9  10  15.10 

2.13748 

68.43 

+14  36  55.9 

—2.90067 

6 

311 

ILL. 

9  37  31.95 

2.18245 

esm 

+11  51  12.9 

—2.93418 
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Lonrithm 
ySSkmof 

SMaraa 
Time 

of 
8eml- 

dUmeter 

'^ 

IfoidiuL 

Logarithm 
.fiction  of 

1I8HI 

SMsiwl 
Date. 

Limb 

AppMont 

Moon's 

Moon'B 

Soter 
Bftto. 

Tzudt. 

Bight  iuwenaion 
l&Tlme. 

BJghtAMeD- 
iianltor 

DeolinAtion 
for 

1  boar  of 

1  hoar  of 

Longltade. 

Longitude. 

'  Not.    6 

d. 

h.  m.    8. 

B. 

O       1       tl 

1 

318 

n.  u. 

10    4  32.94 

2.12902 

67.72 

+  8  53  55.3 

—2.95977  ' 

.              7 

312 

ILL. 

10  31  25.08 

2.12765 

67.60 

+  5  47  24.8 

—2.97843 

7 

313 

IlTJ. 

10  58  16.46 

2.12866 

67.65 

+  2  34  12.4 

—2.99054  : 

8 

313 

lit. 

11  25  15.84 

2.13207 

67.89 

—  0  43     1.8 

—2.99623  ! 

8 

314 

ILu. 

11  58  32.28 

2.13780 

68.81 

—  4     1  20.6 

—2.99530 

9 

315 

n.r. 

12  80  14.74 

2.14567 

68.93 

—  7  17  393 

—2.98722 

9 

315 

II.  u. 

18  48  31.62 

2.15540 

69.72 

—10  28  36.9 

—2.97107 

10 

316 

U.L. 

13  17  29.87 

2.16652 

70.59 

—13  30  41.1 

—2.94545 

10 

316 

n.u. 

13  47  14.53 

8.17826 

71.55 

—16  20  123 

—8.90855 

11 

317 

II.  I.. 

14  17  47.73. 

8.18971 

72JSS 

—18  53  83.6 

—2.85740 

11 

317 

n.u. 

14  49    7.82 

8.80000 

7841 

—81     7  134) 

—2.78787 

12 

318 

Ll. 

15  18  40.23 

8.80814 

74.13 

—82  58    24S 

—2.69254 

13 

318 

Lu. 

15  51     9.90 

8.81330 

74.63 

—24  23  30.7 

—8.55720 

13 

319 

I.L. 

16  88  55.26 

8.81476 

74.77 

—25  21  55.3 

—234788 

14 

319 

Lu. 

16  56  38.85 

8.81216 

744^6 

—85  52  30.0 

—1.92101 

14 

320 

Ll. 

17  89    2.13 

8.80545 

74.08 

—85  55  323 

+1.71659 

15 

320 

Lu. 

18    0  47.88 

8.19493 

73.12 

—85  32  13.6 

+2.25411 

15 

321 

Ll. 

18  81  41.97 

8.18139 

71.98 

—24  44  30.9 

+247060 

16 

321 

Lu. 

19     1  84.02 

8.16548 

70.67 

—23  34  54.0 

+2.60020 

16 

322 

Ll. 

19  30  18.67 

8.14805 

69.26 

—22    6     7.0 

+2.68777 

17 

322 

Lu. 

19  57  54.58 

8.13004 

67.81 

—20  20  573 

+2.74993 

17 

323 

Ll. 

20  24  23.65 

8.11244 

66.44 

—18  22    5.0 

+2.79540 

18 

323 

Lu. 

20  49  50.78 

2i)9570 

65.15 

^16  11  58.7 

+232919 

18 

324 

Ll. 

21  14  22.32 

84)8045 

63.99 

—13  52  504 

+235427 

19 

324 

Lu. 

21  38     6.01 

8J06707 

68.99 

—11  26  374) 

+237268 

19 

325 

Ll. 

22     1  10.05 

84)5603 

68.17 

—  8  55    0.4 

+238591 

SO 

325 

Lu. 

22  23  43.02 

3.04766 

61.54 

—  6  19  803 

+239492 

90 

326 

Ll. 

22  45  53.46 

84)4187 

61.10 

—  3  41  27.5 

+2.90017 

SI 

326 

Lu. 

23     7  49.98 

8.03878 

60.86 

—  1     8    5.1 

+2.90213 

81 

327 

Ll. 

23  89  4a94 

84)3834 

60.81 

H-  1  37  26.9 

+2.90098 

9S 

327 

Lu. 

83  51  84.61 

8.04076 

60.94 

+  4  16    03 

+239672 

98 

328 

Ll. 

0  IS  89.05 

8.04571 

61.26 

+  6  52  24.9 

+238910 

S3 

329 

Lu. 

0  36     2.11 

84)5312 

61.76 

-4-  9  25  26.7 

+2.87767 

83 

329 

Li. 

0  58  51.20 

24)6266 

62.43 

+11  53  44.9 

+2.86178 

84 

330 

Lu. 

1  22  13.52 

2.07397 

63.23 

4-14  15  51.9 

+2.84037 

84 

330 

Ll. 

1  46  15.44 

24)8676 

64.16 

4-16  30  11.6 

+231234 

85 

331 

Lu. 

2  11     2.39 

2.10069 

65.20 

4-18  34  553 

+2.77571 

85 

331 

Ll. 

2  36  88.56 

2.11504 

66.30 

+20  28  10.2 

+2.72771 

86 

332 

Lu. 

8     3     6.29 

2.12924 

67.39 

+22    7  51.4 

+2.66360 

86 

332 

Ll. 

3  30  25.58 

2.14264 

68.46 

+23  31  544) 

+2.57679 

87 

333 

Lu. 

3  58  33.84 

8.15458 

69.43 

+24  38  13.1 

+2.45329 

87 

333 

n.  L. 

4  29  45.93 

2.16438 

70.25 

+25  24  533 

+2.25888 

88 

334 

n.u. 

4  59  13.75 

2.17161 

70.88 

+25  50  18.0 

+1.85558 

89 

334 

n.L. 

5  29    5.26 

2.17589 

71.30 

+25  53  12.0 

—1.63478 

89 

335 

ILu. 

5  59    7.95 

2.17711 

71.42 

+25  32  54.6 

—230366 

80 

335 

n.L. 

6  89'   9.28 

2.17528 

71.30 

+24  49  20.2 

—2.44004 

SO 

336 

ILu. 

6  58  57.60 

2.17085 

70.96 

+23  42  583 

—2.58786 

Dee.    1 

336 

ILL. 

7  88  23.19 

2.16429 

70.44 

+22  14  52.9 

—239244 

1 

337 

.     II.  u. 

7  57  19.45 

2.15634 

69.81 

+20  26  33.5 

—2.77029 

8 

337 

n.L. 

8  25  42.48 

2.14771 

69.12 

+18  19  523 

—2.82999 
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WASHINGTON  MERIDIAN 

Looaritiim 
fSSkmof 

Sidereal 
Tfane 

of 

Semi. 

diameter 

panlDg 

the 
Meridian. 

y^Soacf 

Mem 

Sidanal 
Date. 

Limb 

Apparmit 

Moon's 

Moon'a 

Solar 

and 

Bight  Aacendon 

Bight  Aaeen- 

Date. 

Traoflit 

^[nlline. 

doofor 

for 

Ihoorof 

Ihourof 

Longitude. 

Longitnda. 

d. 

h.   m.    8. 

8. 

O       1       11 

Dec.  2 

338 

n.  U. 

8  53  31.73 

2.18909 

68.45 

+15  56  55.8 

—2.87611 

3 

338 

n.L. 

9  20  49.41 

2.13120 

67.83 

+13  19  57.5 

—2.91176 

3 

339 

II.  U. 

9  47  40.11 

2.12470 

67^2 

+10  31  17jO 

—2.93885 

4 

339 

ILL. 

10  14  10.07 

2.12005 

66.97 

+  7  33  15.9 

—2.95880 

4 

340 

ILu. 

10  40  27.02 

2.11760 

66.78 

+  4  28  16.5 

—2.97239 

6 

340 

ILL. 

11     6  39.59 

2.11767 

66.78 

+  1  18  iiJi 

—2.98003 

6 

341 

ILu. 

II  32  57.11 

2.12031 

66.98 

—  1  52  52.1 

—2.98179 

6 

341 

ILL. 

11  59  29.02 

2.12558 

67.38 

—  5    3  58.8 

—2.97767 

6 

342 

ILu. 

12  26  24.72 

2.13319 

67.97 

—  8  11  54.1 

— S.96705 

7 

343 

n.L. 

12  53  53.04 

2.14286 

68.73 

—11  13  47.6 

—2,94919 

7 

343 

n.u. 

13  22     1.77 

2.15412 

69.62 

—14     6  39.0 

—2.92260 

8 

344 

n.L. 

13  50  66.83 

2.16625 

70.61 

—16  47  22.1 

—2.88537 

8 

344 

ILu. 

14  20  41.66 

2.17846 

71.61 

—19  12  43.9 

—2.83489 

9 

345 

ILL. 

14  51   16.25 

2.18994 

72.56 

—21   19  34.8 

—2.76563 

-9 

345 

ILu. 

15  22  86.88 

2.19965 

73.39 

—23    4  58.1 

—2.67130 

10 

346 

n.L. 

15  54  33.23 

2.20667 

78.98 

—24  26  23  J 

—2.53600 

10 

846 

ILu. 

16  26  53.65 

2.21016 

74.30 

—25  21  55.8 

—2.32400 

11 

347 

n.L. 

16  59  21.22 

2.20973 

74.26 

—25  50  80.1 

—1.87419 

12 

347 

Lu. 

17  29     9.92 

2.20517 

73.86 

—25  51  59.1 

+1.77364 

12 

348 

Ll. 

18    0  58.75 

2.19670 

73.11 

—25  27  10.6 

+2.27254 

13 

848 

Lu. 

18  32    3.61 

2.18481 

72.11 

—24  37  42.2 

+2.48472 

13 

349 

Ll. 

19    2  12.51 

2.17012 

70.88 

—23  25  52.0 

+2.61362 

14 

349 

Lu. 

19  31  17.76 

2.15363 

69.53 

—24  54  20.1 

+2.70092 

14 

350 

Ll. 

19  59  16.14 

2.13621 

68.13 

—20     5  56-3 

+2,76302 

15 

350 

Lu. 

20  26     8.11 

2.11867 

66.76 

—18    8  28.8 

+2.80825 

15 

351 

Ll. 

20  51  57.25 

2.10185 

65.48 

—15  49  36.0 

+2.84118 

16 

351 

Lu. 

21  16  49.29 

2.08625 

64.31 

—13  26  43.6 

+2,86516 

16 

352 

Ll. 

21  40  51.32 

2.07236 

63.28 

—10  57     0.0 

+2.88235 

17 

852 

Lu. 

22    4  11.19 

2.06078 

62.43 

—  8  22  17.8 

+2.89389 

17 

353 

Ll. 

22  26  57.45 

2.05150 

61.77 

—  5  44  15.3 

+2,90089 

18 

353 

Lu. 

22  49  18.67 

2.04497 

61.30 

—  8     4  20.1 

+2.90428 

18 

354 

Ll. 

23  11  23.50 

2.04116 

61.04 

—  0  23  49JJ 

+2.90417 

19 

354 

Lu. 

23  33  20.55 

2.04009 

60.97 

+  2  16     6.3 

+2.90106  , 

19 

855 

Ll. 

23  55  18.28 

2.04183 

61.09 

+  4  54  18.8 

+2.89485  ' 

20 

356 

Lu. 

0  17  24.98 

2.04626 

61.39 

+  7  29  40.6- 

+2.88528 

20 

356 

Ll. 

0  39  49.01 

2.05323 

61.89 

+10     1     2.1 

+2.87206 

21 

357 

Lu. 

1     2  38.10 

2.06243 

62.55 

+12  27     9^ 

+2.85449 

21 

357 

Ll. 

1  25  59.85 

2.07372 

63.38 

+14  46  41.0 

+2,83159 

22 

358 

Lu. 

1  50     1.37 

2.08676 

64.33 

+16  58     6.2 

+2.80226 

22 

358 

Ll. 

2  14  48.72 

2.10099 

65.39 

+18  59  44.6 

+2.76403 

23 

359 

Lu. 

2  40  26.90 

2.11594 

66.51 

+20  49  45.1 

+2.71401 

23 

359 

Ll. 

3    6  59.01 

2.13068 

67.67 

+22  26     7.8 

+2.64779 

24 

360 

Lu. 

3  34  25.94 

2.14514 

68.81 

+23  46  45.5 

+2.55656 

24 

360 

Ll. 

4    2  45.92 

2.15809 

69.85 

+24  49  30.3 

+242409 

25 

861 

Lu. 

4  31  53.81 

2.16903 

70.74 

+25  82  20.4 

+2J0753 

25 

361 

Ll. 

5     1  41.42 

2.17731 

71.41 

+25  53  27.8 

+1.68797  ; 

26 

362 

Lu. 

5  31  57.76 

2.18256 

71.85 

+25  51  28.0 

—1.84105  1 

26 

362 

Ll. 

6    2  29.85 

2.18455 

72.01 

+25  25  32.1 

—2.27889 

27 

363 

n.u. 

6  35  27.71 

2.18333 

71.92 

+24  35  27.5 

—2.49170 

28 

363 

n.  L. 

7    5  50.02 

2.17912 

71.56 

+23  21  44.0 

—2.62942 

r 
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WASHINGTON  MERIDIAN. 


HMD 

DaiB. 

flUeml 
Date. 

Limb 
Txuilt. 

d. 

Dec.  28 

864 

n.  0. 

29 

364 

n.  L. 

29 

365 

n.u. 

SO 

365 

ILL. 

80 

366 

n.u. 

81 

366 

n.L. 

81 

367 

n.u. 

Appwrenl 
Right  i 


h.   m.    s. 

7  85  49.87 

8  5  19.20 

8  34  13.34 

9  2  30.92 
9  30  13.63 

9  57  25.72 
10  24  13.19 


Loonlthm 
YaAtkmof 

Moon's 

Bight  AiOflii- 

■Ion  for 

Ihoorof 

LongltodB. 


2.17260 
2.16441 
2.15534 
2.14607 
2.13738 

2.12995 
2.12428 


Tfane 

of 

Semi- 

diftmeter 


71.05 
70.36 
69.61 
68.87 
68.21 

67.66 
67.24 


Deelintftfon. 


-h21  45  30.1 

+19  48  29.5 

-hl7  32  53X) 

-hl5     1  SJO 

-hl2  15  54.8 

+  9  19  55^ 
-h  6  15  59.0 


Logarithm 
Yariattonor 

Hoon*a 
BeeUnatlon 

for 
Ihoorof 


—2.72814 
—2.80179 
—2.85765 
—2.90021 
—2.93212 

—2.95527 
—2.97082 
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SidanMd 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

(SSL 

Bate. 

BJL.ofatar. 

B.A.  of  StMT. 

&A.ofStar. 

B^ofSte. 

K.A.of8tar. 

RA.  of  Star. 

35  Pisciom. 

(fPisciixm. 

44Pisciam. 

IdCeti. 

aPiadnm. 

20Ceti. 

oh.  70.. 

0»»-13"»- 

oh.  18-. 

oh.  28*' 

0b.41"»- 

0^-45«- 

d. 

8. 

a. 

a. 

a. 

a. 

a. 

28 

46.52 

24.27 

14.08 

2.99 

25.82 

51.88 

—4)10 

55 

46.37 

24.10 

13.92 

2.80 

25.60 

51.66 

+X)06 

137 

47.39 

25.08 

14.84 

3.64 

26.37 

52.37 

ms 

164 

48.20 

25.89 

15.69 

4.42 

27.14 

63.13 

J090 

191 

49.07 

26.76 

16.50 

5.28 

28.01 

53.99 

.080 

219 

49.86 

27.55 

17.30 

6X»9 

28.84 

54.82 

i)24 

246 

50.38 

28.09 

17.84 

6j66 

29.43 

5642 

J015 

273 

50.64 

28.35 

18.12 

6.97 

29.78 

55.77 

4-.006 

301 

50.64 

28.87 

18.15 

7.02 

29.88 

55.87 

— j002 

32a 

50.46 

28.21 

18J0O 

6.87 

29.77 

65.77 

J008 

355 

50.20 

27.95 

17.74 

6.62 

29.54 

56i»4 

— X)13 

Dee 

=  H-  80  8' 

4.  70  25' 

-h  1®  10' 

—  4022' 

4-  60  49' 

—  1054' 

Mag 

6 

6.5 

6 

6.5 

4.5 

5.6 

•  Flsciuin. 

e  Piflcium. 

C*  Pisciom. 

40CetL 

fi  Piadmn. 

^PisdiuiL 

0"»-  55'»- 

l^l-. 

lh.6-- 

lh.9«. 

lb-28"- 

lb-24»- 

a. 

a. 

a. 

a. 

a. 

a. 

1 

41.96 

10.52 

26.25 

49.99 

62.20 

034 

— X)12 

29 

41.66 

10.21 

25.94 

49.67 

61.88 

0.61 

.011 

56 

41.42 

9.96 

25.68 

4941 

61.69 

0.81 

— j007 

165 

42.87 

11.36 

27.04 

50.69 

52.80 

1.65 

4-.OOI 

192 

43.74 

12.22 

27.90 

51.54 

63.65 

248 

jOSI 

220 

44.57 

13.06 

28.74 

52.39 

64.61 

8.31 

MS 

247 

45.19 

13.68 

29.38 

53.03 

65.17 

3.99 

J020 

274 

45.56 

14i)7 

29.78 

6348 

66.61 

445 

J012 

302 

45.69 

14J1 

29.94 

63.69 

65.82 

4.67 

4-J003 

329 

46.62 

14.15 

29.89 

58.63 

66.81 

4.66 

-.J004 

356 

45.40 

13.93 

29.69 

63.33 

66.62 

449 

--0010 

Dec, 

=  4-  70  8' 

4.  40  55' 

4-60  50' 

—  301' 

4-60  26' 

4-  140  37' 

Mag 

.»          4 

6.5 

5.4 

6 

6 

4.3 

TT  Piacioxn. 

yPiBcmm. 

oPisdnm. 

«ArietiA. 

€»Oeti. 

6  Arietia. 

ih.  29"- 

lb.  340. 

ih.  33m. 

ih.  4910. 

2b.  5«. 

2b.io». 

s. 

a. 

a. 

a. 

a. 

a. 

2 

41.95 

10.06 

148 

43.79 

36.80 

82.12 

—.010 

30 

41.62 

9.74 

1.10 

43.46 

35.97 

21.78 

— JOll 

57 

41.32 

9.44 

0.80 

48.12 

35.63 

2141 

4-J007 

166 

42.53 

10J^7 

1.91 

44.17 

3649 

22.29 

i)15  ' 

193 

43.40 

1M2 

2.77 

45.06 

37.32 

28.16 

.088 

221 

44.27 

12.28 

3.64 

45.96 

38.20 

24j07 

J028 

248 

44.95 

12.96 

4.8S 

46.68 

38.94 

24.84 

J020 

275 

45.40 

13.42 

4.80 

47.20 

8948 

2542 

.012 

303 

45.62 

13.64 

5j04 

4748 

39.79 

25.77 

4-J004 

330 

46.63 

13.65 

5M 

47.66 

89.89 

25.89 

— iM» 

857 

46.46 

13.48 

4.90 

47.50 

39.78 

25.79 

-%010 

Dec 

=  -H  110  26' 

+  40  47' 

4-  80  27' 

4-  170  8' 

4-80  11' 

4-  190  15' 

Mag 

.=»          6 

5.4 

4 

6 

4.5 

6.6 

S'Cetl 

SSArietis. 

9f  Arietia. 

Q'Arietia. 

■  Arietia. 

63  Arietia. 

2h.20«- 

Sh.  37-1. 

2h.  4iin. 

2b.  43a. 

2^61«- 

2b- 59* 

a. 

a. 

a. 

a. 

a. 

a. 

3 

44.57 

21.69 

30.62 

88.61 

14.86 

34.54 

— j015 

31 

44.24 

21.38 

30.29 

83.29 

14X)2 

34.23 

— vOlS 

58 

43.89 

21.00 

29.91 

32.90 

18.62 

33.88 

4-XX)l 

167 

44.65 

21.63 

30.52 

3346 

14.16 

34.28 

mo 

194 

45.47 

22.44 

31.35 

34.27 

14.99 

36.08 

Ml 

222 

46.35 

23^ 

82.26 

85.18 

16.92 

35.99 

J081 

249 

47.10 

24.11 

33.06 

35.99 

16.76 

36.81 

J026 

276 

47.66 

24.72 

33.69 

86.64 

1741 

37.48 

i)19 

303 

48.00 

25.12 

84.11 

37X)9 

17.88 

87.96 

jOU 

331 

48.13 

25.30 

34.31 

37.81 

18.12 

38.21 

-hMS 

358 

48.05 

25.25 

34.27 

87.29 

18.10 

38.22 

— jOOS 

Dec. 

«  +  70  50' 

4-ll«51' 

4-  I60  63' 

4-  170  28' 

4-8O047' 

4-17020' 

Mag 

.=          4 

5 

6.5 

6 

4.5 

6 
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SiteMl 

Hum  and 

NHMttd 

Mum  and 

Name  and 

NaoMUid 

Name  and 

DaUy 

DM*. 

lkA.ofSte. 

RA.ofStw. 

KA.or8tar. 

&A.or8tw. 

BA.  of  Star. 

R.A.afStar. 

ChaiwB. 

aArietis. 

CArietU. 

T^ArietU. 

9  Tauri. 

17  Tauri. 

iy  Tauri. 

sf^s^ 

8^-  6«- 

gh.  ism. 

Sh.  28"- 

gh.  3gu,. 

3h.  39«,. 

d. 

8. 

8. 

8. 

8. 

8. 

8. 

4 

39.36 

53.27 

10.58 

46.12 

35.86 

11.93 

—.006 

81 

39.06 

52.97 

10.29 

45.84 

85J^9 

11.66 

.013 

59 

38.64 

52.53 

9.86 

45.39 

85.14 

11.21 

.014 

86 

38JI1 

52J1 

9M 

45X)2 

34.75 

10.81 

—.010 

195 

89.92 

58.79 

11.04 

4643 

86.10 

12.14 

+.031 

222 

40.81 

54.69 

11.93 

47.32 

86.99 

\3JQ3 

.032 

250 

41.66 

55.56 

12.81 

48.22 

87.91 

13.95 

.029 

277 

42.33 

56.25 

13.51 

48.97 

38.67 

14.71 

.022 

304 

42.83 

56.74 

14.03 

49.53 

39.26 

15.31 

.015 

331 

43j08 

67.01 

14.31 

49.87 

89.62 

15.68 

+.006 

369 

43j09 

67.08 

14.35 

49.94 

89.71 

15.79 

—.005 

Dec 

=  +  190  12' 

-h  200  81' 

4-  200  38' 

-h  220  45' 

H-28O40' 

-h  230  40' 

Mag 

.=          4.5 

4.5 

5 

6 

4 

3 

A»  Tauri. 

«>Taari. 

a»  Taari. 

v»  Tauri. 

8  Tauri. 

a  Tauri. 

3»»-56"- 

4fc.9* 

4h.i4in. 

4IU  17B. 

4b.20»- 

4h.  27»- 

■. 

8. 

8. 

8. 

8. 

8. 

5 

27.29 

5.75 

68.81 

58.08 

28.68 

55.50 

-^002 

32 

27.04 

5.52 

53.60 

57.79 

28.46 

55.30 

.011 

59 

26.61 

5.11 

53.19 

67.39 

28X)6 

54.90 

.016 

37 

26.19 

4.67 

52.75 

66.94 

27.61 

54.45 

—.017 

196 

27.38 

5.73 

63.74 

57.93 

28.55 

55.31 

+.027 

223 

28.25 

6.58 

54JJ7 

58.79 

29.39 

56.12 

.031 

251 

29.16 

7.48 

5545 

59.71 

30.28 

57.00 

J031 

278 

29.94 

8.27 

56.24 

60.52 

31.08 

57.80 

.027 

305 

80.56 

8.92 

56.88 

61.20 

81.75 

5847 

.021 

332 

80.97 

9.36 

57.33 

61.67 

32.21 

58.94 

.012 

360 

81.10 

9.53 

57.51 

61.87 

3241 

59.16 

+.001 

Deo. 

«  -h  210  42/ 

H- 200  14' 

-h  170  18' 

4- 220  30' 

-f  I80  52' 

H-  I60  14' 

Mag 

.=          6.4 

6.5 

4 

54 

4.8 

1 

TTanri 

t  Tauri. 

« Aarigft. 

t  Tauri. 

llOrionit. 

fi  Tauri. 

4«»-33"»- 

4«>-48»»- 

411.471a. 

4IU54-. 

4»»-56«»- 

5b.  io*« 

8. 

8. 

8. 

8. 

8. 

8. 

5 

.    52.84 

13.81 

55.28 

46.10 

3640 

54.39 

.000 

S3 

52.66 

13.13 

55.02 

45.93 

36.25 

54.26 

-sOlO 

60 

62.24 

12.78 

54.56 

45.53 

35.86 

53.87 

.015 

87 

51.79 

12.28 

64X)5 

45U)7 

8541 

5340 

.014 

115 

51.51 

11.99 

58.71 

44.75 

85.10 

53.05 

—.008 

224 

53^8 

13.82 

56.72 

46.52 

86.75 

54.69 

+.032 

251 

54.36 

14.68 

56.69 

47.40 

87.62 

55.55 

4)32 

279 

55.23 

15.56 

57.66 

48.27 

88.46 

56.44 

.029 

306 

55.94 

16.24 

58>I7 

49.02 

39.18 

57.24 

.024 

333 

56.45 

16.77 

59.07 

49.58 

39.78 

57.83 

.016 

360 

56.76 

17.09 

59.37 

49.89 

40X>2 

58.18 

+X)05 

Dea 

=  -H  220  89' 

+  I80  36' 

+  820  56' 

-h  210  23/ 

+  150  12' 

+  210  57' 

Mag 

4.5 

5.6 

3 

5 

5 

6 

/»  Tauri. 

0  Tauri. 

C  Tauri. 

129  Tauri. 

186  Tauri. 

1  Geminorum. 

5h.  17B. 

5»»'  19"- 

5h.  39». 

8^».  38"- 

5h.  4401. 

5^-  55«- 

8. 

8. 

8. 

8. 

8. 

8. 

6 

29J09 

16.04 

19.16 

44.88 

84.27 

39.17 

+4)04 

34 

28.96 

15.92 

19.06 

44.81 

84.21 

89.18 

—.008 

61 

28.55 

15.54 

18.68 

44.45 

33.83 

88.79 

.016 

88 

28.05 

15.07 

18.21 

43.99 

33.38 

3BM 

.016 

115 

27.69 

14.72 

17.86 

43.63 

32.94 

37.91 

-^011 

225 

29.38 

16.81 

19.34 

44.98 

34.35 

39.18 

+.029 

252 

80.29 

17.17 

20.19 

45.79 

35.28 

40.01 

.033 

279 

81.20 

18.08 

21J05 

46.62 

36.14 

40.89 

.033 

307 

92M 

18.85 

21.88 

47.44 

37.04 

41.77 

.029 

334 

32.71 

19.47 

22.53 

48.08 

37.75 

42.49 

.021 

361 

38.08 

19.82 

22.91 

4848 

38.20 

42.95 

+.010 

Dec 

.=+280  39/ 

-h  210  49' 

4-  210  8' 

+  I60  45' 

+  270  34' 

+  230  16' 

Maj 

C.=          2 

6 

3 

5 

5 

5 

41 
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Sidanal 

NMDend 

Nam*  and 

IlMMaiid 

NmmamI 

NanMWil 

HmmsmI 

Mir 

IMt. 

BJL.orStar. 

BJLofSter. 

lLA.orSte. 

]LA.orStv. 

K.A.afatw. 

BJLofSte. 

CbHWB. 

17  Qeminonim. 

M  AurigflB. 

fi  Gtminonun. 

V  Qeminomm. 

49Aarig|B. 

■  Qeminonim. 

6*- 6''^ 

6»»-6'»- 

6>>-14««^ 

6^20-- 

ek-26"- 

^B^m. 

d. 

8. 

8. 

8. 

8. 

8. 

8. 

7 

27.98 

30.12 

31.92 

4047 

2&50 

21.71 

+.005 

34 

27.94 

30.10 

31J2 

4049 

V>M 

ai.77 

—.008 

62 

27.59 

29.73 

81.59 

40.17 

25.21 

2147 

.016 

89 

27.12 

29.23 

31.11 

39.71 

24.72 

21.00 

.017 ; 

116 

26.73 

26.80 

80.72 

89.40 

24.28 

2036 

— J009  1 

226 

27.94 

30.10 

31.85 

40.37 

25.34 

2133 

+328  1 

253 

28.79 

30.97 

32.66 

41.17 

26.20 

22.^1 

332  1 

280 

29.65 

31.90 

33.56 

42j03 

27.11 

23.23 

.033 

307 

30.51 

32.80 

84.43 

42.88 

28.02 

24.12 

.030 

335 

SIM 

33.56 

35.19 

43.66 

28.85 

24.95 

323  , 

362 

31.72  . 

34.09 

35.68 

44.16 

2942 

25.51 

+312 

Dec  =4-22033' 

+  29033' 

-#-22035' 

+  200  18' 

+  280  8' 

+  250  16' 

Mag.=         4 

5.4 

3 

54 

6.5 

84 

0)  Geaunomm. 

C  Geminoinin. 

T  Geminonun. 

d  Qeminornm. 

a^Qeminor. 

6>»-63'»- 

6^65-- 

7h.2«. 

7h.  |i«. 

i^  17"- 

T«»-25«- 

8. 

8. 

8. 

8. 

8. 

8. 

8 

55.3« 

50.78 

16.32 

48.14 

4.46 

42J2 

+311 

35 

55.46 

50.68 

16.45 

48.28 

4.62 

4242 

—.003 

62 

55.20 

50.63 

16.19 

48.07 

4.40 

42.22 

.015  ! 

90 

54.73 

50.17 

15.69 

47.62 

3.93 

41.73 

317  ' 

117 

54.29 

49.76 

15.22 

47.19 

3.45 

41.25 

.013  • 

144 

54.12 

49.52 

14.96 

46.93 

3.19 

40  J4 

—.003  ' 

254 

55.92 

51.28 

16.78 

48.55 

4.84 

4234 

+.031 

281 

56.75 

52.13 

17.70 

49.39 

5.72 

4342 

334 

308 

67.66 

63.01 

18.65 

60.28 

6.60 

44.42 

335 

336 

58.51 

53.84 

19.56 

51.15 

7.58 

4537 

330  ' 

363 

59.10 

5442 

2a21 

51.78 

8.24 

46.10 

+317 

Den.  =  -4-  240  25' 

-h20O46' 

4-300  28' 

+  220  14' 

+  280  4' 

+  320I2' 

Mag.»         6 

4 

5.4 

34 

4 

2.1 

9  Qeminoniin. 

6  Gancri. 

12  Gancri. 

('Gancri. 

2  Gancri. 

7h.  se-i. 

7%.  440. 

7"»-64-- 

Sh-O-"- 

eb.4«. 

8^- 12»- 

8. 

8. 

8. 

8. 

B. 

8. 

8 

47.31 

58.26 

57.62 

55.15 

13.26 

1431 

+313 

36 

47.53 

58.48 

57.90 

5542 

13.55 

1533 

+303 

63 

47.35 

58.32 

57.76 

55.30 

1345 

15.14 

—314 

90 

46.92 

57.90 

57.36 

54.94 

13U)8 

14.78 

.018 

118 

46.43 

57.43 

56.88 

54.51 

12.64 

1432 

.014  1 

145 

46.13 

57.11 

56.55 

54.22 

12.34 

1339 

—305  j 

255 

47.60 

58.50 

57.84 

55.33 

1347 

1537 

+381 

282 

4844 

59.34 

58.68 

56.09 

14.22 

1536 

333 

309 

49.39 

60.28 

59.62 

56.95 

15.10 

1636 

.035 

336 

50.29 

62.19 

60.55 

57.81 

15.98 

17.68 

.031 

364 

51.04 

61.94 

61.33 

5SAS 

16.72 

1849 

+318 

Dec  =  +  280  22' 

-h  270  7' 

H- 280  11' 

H-  140  3' 

+  I80  4' 

+  240  28' 

Mag.  =          1.2 

5 

5 

6 

5.4 

6 

dCaacri. 

r  Gancri. 

S  Gancri. 

e*  Gancri. 

a  Gancri. 

M  Ganori. 

gh.  23"- 

gh.  35111. 

gh.  sen. 

3h.  47«. 

8»»-50«- 

9«'0- 

8. 

8. 

8. 

8. 

8. 

8. 

9 

38.78 

13.30 

45.93 

18.63 

51.95 

1236 

+320 

36 

39.08 

13.65 

46.30 

19.04 

52^ 

1246 

+.006 

64 

39.03 

13.62 

46.26 

19.03 

52.33 

1249 

—.006 

91 

38.69 

13.29 

45.95 

18.71 

52J05 

1238 

.013 : 

119 

38.25 

12.86 

45.52 

18.23 

51.65 

1134      . 

.014  . 

146 

37.94 

12.52 

45.19 

17.88 

51.83 

1132 

—303 

255 

38.88 

13.36 

46.00 

18.63 

51.99 

12L08 

+317 

283 

39.65 

14.13 

46.76 

1940 

52.68 

12.76 

.029 

310 

40.52 

15.02 

47.62 

20012 

5332 

1338 

333 

.337 

41.42 

15.94 

48.53 

21.29 

5441 

14.47 

.031 

364 

42.18 

16.74 

49.31 

22.15 

55.19 

1537 

+303 

Dec  =  -f.  I80  34' 

+  21<»  58' 

H-18O40' 

-4-  280  28' 

+  120  24' 

+  110  14' 

■ 

Mag.«         6 

4.5 

4 

6 

4 

5 

MOON-CULMINATING  STARS.     323 


auiMi 

NhmmmI 

NiBMMld 

Name  and 

NttMUld 

Name  and 

Name  and 

Daily 

BlUB. 

SA.  of  Star. 

BJLofStHr. 

lLA.or8tar. 

ILA-ofSttt. 

]LA.of8tar. 

B.A.of8tar. 

OIlHige. 

«C«icii 

88C«ttcri. 

iLeoDiiL 

ILeonia. 

oLeonis. 

■  LeoniB. 

^^l'^ 

9h.H«. 

9"»-23"'- 

9h.  24n* 

9»>-33^- 

9b.  87i»- 

d. 

•. 

8. 

8. 

8. 

8. 

8. 

10 

20.76 

12.08 

46.08 

26.09 

42.90 

57.40 

4-.022 

87 

21.17 

12.52 

46.57 

26.54 

43.37 

57.92 

4-.020 

65 

21J0 

12.57 

46.65 

26.62 

43.48 

58.05 

—.004 

9a 

20.91 

12.31 

4641 

2641 

43.28 

57.84 

.009 

119 

20.51 

11.94 

46.08 

26.05 

42.93 

5747 

.013 

147 

20.14 

IIJSB 

45.65 

25.71 

42.60 

57.09 

.010 

174 

19.97 

11.39 

45.44 

25J»l 

42.40 

56.85 

—.004 

283 

21.44 

12.72 

46.68 

26.68 

4347 

57.96 

4-.028 

311 

22.29 

13.55 

47.52 

2747 

44.24 

58.77 

.031 

'         838 

23.26 

14.50 

48.50 

28.40 

45.17 

59.76 

.032 

365 

24.11 

15^ 

49.38 

29.23 

46.01 

6a66 

4-.025 

Dee.  «  *#-  »>  37' 

-h  I80  IS' 

-h  230  35' 

-h  110  55f 

4-  no  32' 

+  240  25' 

1        Mag.=         6.6 

6 

54 

6 

4.3 

3 

vLeonis. 

lyLeonit. 

ftLeonia. 

r^  Leonit. 

45Leoiiii. 

(Leonii. 

9h-50- 

9*»-59* 

lO"*-  0"- 

lOli.  is«. 

lO""-  20-- 

10^25«- 

a. 

s. 

8. 

8. 

8. 

8. 

11 

43.54 

UJ05 

56.84 

17.12 

17.25 

284K) 

4-026 

38 

44.04 

44.61 

57.36 

17.81 

17.82 

28.88 

.015 

65 

44.19 

44.78 

57.52 

17.92 

18.04 

29.12 

4-.003 

93 

44.02 

44^3 

57.S6 

17.79 

17.95 

29.04 

—.006 

120 

43.69 

44.29 

57.06 

17.48 

17.68 

28.78 

X)10 

'         147 

43J7 

43.97 

56.78 

17.14 

17.86 

2847 

.010 

,         175 

43.13 

43.72 

5649 

16.87 

17.11 

28.21 

—.004 

284 

44.08 

44J&9 

57.36 

17.62 

17.76 

28.81 

4-020 

312 

44.88 

45.39 

58.15 

1841 

18.51 

29.55 

.029 

339 

45.78 

46i)l 

59.06 

19J3 

19.39 

3043 

.032 

'        866 

48.65 

47.19 

59.92 

20.16 

20.28 

31.32 

4-.025 

Dec.  =  +  130  7» 

-f  170  27' 

-h  120  39' 

+  200  33' 

-h  100  29' 

4-  100  2' 

Mag.=         5 

3.4 

1.2 

2 

6 

4 

37  SexUmtis. 

/LeonU 

cLeonii. 

;pLeonii. 

n  LeoniB. 

a  LeoniB. 

lO"*-  38»- 

10»»-  41"- 

10»»-  53"- 

10»»-  57«- 

llh.  801. 

llh.  13m. 

s. 

8. 

8. 

8. 

8. 

8. 

11 

50.22 

55.62 

81.33 

49.55 

34.15 

56.71 

4-.027 

39 

50.84 

56.26 

81.99 

50  J2 

34.86 

5741 

.017 

66 

51.10 

66.53 

32.29 

5033 

35.21 

57.76 

4-.005 

94 

51.04 

5648 

32.27 

50.53 

85.23 

57.90 

—.004 

121 

50.80 

56.24 

32.06 

50.32 

S5J0S 

57.64 

.009 

146 

50.51 

55.94 

31.77 

50X)4 

84.75 

57.36 

.010 

176 

50.25 

55.67 

81.51 

49.77 

3447 

57.09 

.008 

203 

50.10 

55.52 

31^4 

49.60 

34.27 

56.90 

— w004 

285 

50.75 

56.15 

81.87 

50.10 

84.69 

57.27 

4-.022 

313 

51.46 

56.87 

82^6 

50.78 

85.86 

57.92 

.028 

340 

52.83 

57.74 

8342 

61.64 

36J2 

58.76 

4-X>34 

Dec  =  -f.  70  7' 

-h  n^  IV 

-h6<'51' 

+  8O6' 

-4-  140  4' 

4-  60  48' 

Mag.=       6 

5 

5 

5 

6 

4 

«Leoiii8. 

T  LeoniB. 

V  Viiginis. 

1?  VirginiB. 

n  Yirginis. 

0  VirginiB. 

ll*-  16»- 

llh-20-- 

ll»»'  88-- 

llh.  4301. 

ll"*-  53"- 

lib.  58«- 

g. 

8. 

8. 

8. 

8. 

8. 

12 

89il2 

46.04 

4148 

25.77 

ASJi2 

6.28 

4-.080 

40 

40JQ2 

46.74 

42.23 

26.51 

44.28 

7.06 

.022 

67 

40J88 

47.10 

42.64 

26.92 

44.73 

7.52 

.011 

95 

40.41 

47.15 

42.74 

27.04 

44.87 

7.67 

4-.003 

122 

40.28 

46.99 

42.61 

26.93 

44.88 

7.58 

—.006 

149 

39.96 

46.73 

42.36 

26.70 

44.56 

7.37 

.011 

176 

39.69 

4647 

42.12 

2644 

44.30 

7.11 

.009 

204 

3949 

46.27 

41.88 

26.21 

44.06 

6.85 

—.005 

231 

8941 

46.19 

41.76 

26i)8 

43.90 

6.69 

4-.023 

318 

4049 

47.23 

42.66 

26.95 

44.70 

745 

m4 

341 

41^7 

48j09 

43.51 

27.79 

45.52 

8.27 

4-^)27 

Dec  =  -♦.  110  18' 

+  30  38' 

-h  70  19' 

-4- 20  38' 

4-7024' 

4-  90  31' 

Mag.=         4 

5 

4.5 

34 

4.5 

4 
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Sidoreal 

Name  and 

NauMand 

Name  Mid 

Name  and 

Name  and 

Name  and 

Dailj 

IMe. 

lUk.  of  Star. 

B.A.of8tar. 

B.A.of8tar. 

R.A.ofStar. 

R.  A.  of  Star. 

R.A.ofStBr. 

Change. 

Piazzi  xii.  6. 

13  Virginis. 

V  Viiiginis. 

c  Virginis. 

q  Virginia. 

y  Virginis. 

12*-  4'»- 

12*»11«- 

12h.  12«- 

I2b»  13m. 

12h.  26»' 

12b.  34... 

d. 

8. 

8. 

8. 

8. 

8. 

8. 

13 

31.67 

81.12 

45.93 

15.89 

84.73 

35.39 

-I-.034 

40 

32.42 

31.88 

46.69 

16.66 

85.52 

36.19 

jm  ■ 

68 

32.90 

32.38 

47.19 

17.16 

36.06 

86.74 

.014  I 

95 

33.06 

32.56 

47.37 

17.85 

86.28 

86.98 

-h.001 

123 

32.99 

32.51 

47.33 

17.30 

86.28 

37.00 

—.006 

150 

32.81 

32.32 

47.15 

17.11 

36.12 

36.85 

.009 

177 

32.54 

32.08 

46.90 

16.86 

35.87 

36.63 

.010 

204 

32.30 

31.84 

46.66 

16.61 

35.68 

36.36 

—.007 

232 

32.12 

31.65 

46.46 

16.42 

85.40 

86.13 

-J-.000 

314 

32.80 

32.34 

47.14 

17.09 

35.99 

36.65 

J026 

341 

33.56 

33.12 

47.92 

17.87 

86.76 

37.39 

+J034 

Dec 

=  +  4050' 

—  00  I' 

+  007' 

+  40  6' 

—  80  41' 

—  00  41' 

Mag 

.=          6.7 

6 

3.4 

5 

6 

3.2 

38  Virginb. 

1/1  ViiginiB. 

9  Yir^mn, 

6  Virginia. 

a  Viiiginig. 

C  Viiiginis. 

12b.  46». 

12h.  47"- 

12b.  4gn. 

I3h.2«. 

13b.  17m. 

13b.  27»- 

8. 

8. 

8. 

8. 

8. 

8. 

14 

2.53 

5.92 

34.49 

43.43 

50.22 

34.82 

+i>33 

41 

3.33 

6.73 

85.31 

44.25 

51.04 

85.68 

.027 

69 

3.94 

7.31 

35.90 

44.90 

51.71 

36.33 

.015 

96 

4.19 

7.59 

36.20 

45.18 

52.09 

36.82 

+J002 

123 

4.22 

7.63 

36.24 

45.22 

52.23 

36.87 

—.000 

151 

4.10 

7.50 

36.11 

45.17 

52.17 

36.82 

.005 

178 

3.92 

7.29 

85.87 

44.97 

51.99 

36.64 

.008 

205 

3.61 

7.02 

35.58 

44.70 

51.73 

36.37 

—.010 

233 

3.87 

6.76 

35JI0 

44.43 

51.45 

36.07 

+.000 

315 

4.03 

7.28 

35.57 

44.78 

51.62 

'     36.21 

.030  1 

342 

5.07 

8.17 

36.38 

45.48 

52.29 

36.78 

-f-.027 

Dec 

«  —  2<5  47' 

—  80  47' 

4-  40  10' 

—  40  47' 

—  100  26' 

-h00  7' 

Mag 

.=          6 

' 

3 

4.5 

1 

3.4 

m  Virginis. 

86  Vii^inis. 

89  Virginia. 

94  Viiiginis. 

te  Virginis. 

X  Virginis. 

I3h.  34111. 

13»>-  38'«- 

13h.  42ni. 

13«»'  58'»- 

I4U.  5U1. 

14b.  urn. 

8. 

8. 

8. 

8. 

8. 

8. 

15 

17.28 

29.94 

16.14 

54.05 

26.86 

33.24 

+.035 

42 

18.00 

29.76 

17.03 

54.92 

27.75 

34.13 

.032 

70 

18.62 

31.50 

17.74 

55.65 

28.49 

34.79 

.022 

97 

19.02 

31.91 

18.18 

56.11 

29.02 

35.47 

.013 

124 

19.20 

32.09 

18.37 

56.34 

29.22 

35.66 

+.005 

152 

19.16 

32.08 

18.37 

56.37 

29.27 

35.73 

—.002 

179 

18.98 

31.91 

18.24 

56.23 

29.14 

85.61 

.007 

206 

18.70 

31.62 

17.92 

55.96 

28.90 

35.35 

.011 

234 

18.40 

31.31 

17.58 

55.61 

28.56 

35.00 

—.011 

261 

18.19 

31.09 

17.35 

55.37 

28.27 

34.72 

+.032 

843 

19.21 

32.09 

18.35 

56.22 

29.05 

35.48 

+.027 

Dec. 

=  —  8°  0' 

--11«>43' 

—  170  26' 

—  8©  13' 

—  90  37' 

—  120  43' 

Mag 

.«          6 

6 

5 

6 

4.5 

5.4 

i 

fi  Virginia. 

5  Libra. 

,*  Libra.   • 

a  Librie. 

|>  Libra. 

20  Libra. 

I4h.  350. 

14h.  3801. 

14h.  4im. 

I4h.  4301. 

14h.  4901. 

14^-  55"- 

8. 

8. 

8. 

8. 

8. 

8. 

16 

41.89 

15.61 

39.75 

8.89 

11.25 

51.77 

+/»6  . 

43 

42.78 

16.53 

40.68 

9.78 

12.16 

52.74 

.031 

70 

43.53 

17.32 

41.46 

10.60 

12.94 

53.60 

.026 

98 

44.07 

17.87 

42.02 

11.18 

13.51 

54.24 

j017 

125 

44.39 

18.22 

42.87 

11.54 

13.86 

54.66 

.010 

153 

44.50 

18.35 

42.51 

11.68 

14.01 

54.85 

+J002  ■ 

180 

44.41 

18.22 

42.44 

11.61 

18.96 

54.81 

—.006  , 

207 

44.18 

18.03 

42.20 

11.36 

13.72 

54.55 

.Oil  j 

234 

43.74 

17.67 

41.85 

11.02 

13.35 

54.16 

— J013  ' 

262 

43.50 

17JJ3 

41.50 

10.67 

13.02 

53.78 

+.029  I 

344 

44.08 

17.94 

42.08 

11 A9 

18.55 

54.32 

+.031 

Dec 

=  —  50  3' 

—  140  53' 

— 130  34' 

—  150  27' 

—  100  52' 

—  240  44' 

1 

Mafs 

.«          4 

6 

6 

2.3 

6 

3.4 

; 

i 
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Sidarwl 

Name  and 

Name  and 

Nameaod 

NamBUid 

Name  and 

Name  and 

Bailr 

1M6. 

BJL.orStw. 

B.A.orStar. 

S.A.ofStar. 

BJLOfSter. 

ILA.ofStar. 

R.A.ofStar. 

Change. 

»» Librae. 

C^  Libm. 

r  Libra. 

»  Libra. 

q  Libra. 

il  Libra. 

15b.  401. 

15h.aom. 

15h-  27«- 

ISh'SS"*- 

16^  86»- 

15»»-46«- 

d. 

0. 

0. 

•. 

8. 

8. 

8. 

17 

15.43 

22.41 

42.28 

68.63 

12.74 

13.13 

-H.034 

44 

16^6 

23.32 

43.19 

54.56 

13.65 

14.06 

.033 

71 

17.18 

24.15 

44.02 

55.41 

14.39 

14.93 

.029 

99 

17.84 

24.83 

44.71 

56.18 

15.20 

15.68 

.022 

126 

18.26 

25.28 

45.17 

56.63 

15.69 

16.20 

.013 

153 

18.45 

25.51 

45.42 

66.90 

15.96 

16.51 

-h.005 

181 

18.42 

25.51 

45.44 

66.94 

16.00 

16.58 

—.004 

208 

18.19 

25.30 

45.24 

66.75 

15.81 

16.40 

.011 

235 

17.82 

24.93 

44.86 

66.38 

15.46 

16.03 

.014 

263 

17.46 

24.53 

44.48 

65.96 

15.05 

15.60 

J012 

290 

17.24 

24.32 

44.25 

55.71 

14.80 

15.38 

—^009 

Dec. 

=  — 190  15/ 

—  16°  13' 

—  140  19' 

—  190  13' 

—  150  13' 

—  190  45' 

Mag 

.=          5.4 

4 

4.5 

5 

6 

6 

^Scorpii. 

aSoorpii. 

^•Scorpii 

aSoorpii*. 

a  Soorpii. 

T  Scorpii. 

15h.  4gm. 

15h.  53111. 

l&h.  57i». 

\e^  12*- 

leh.  20O* 

Igh.  2710. 

s. 

8. 

8. 

8. 

8. 

8. 

17 

15.34 

3.97 

18.32 

41.26 

49.83 

10.65 

4-.038 

45 

16.36 

4.94 

19.26 

42.25 

60J0 

11.63 

.036 

72 

17.28 

5.84 

20.13 

48.17 

51.73 

12.58 

.032 

99 

18.06 

6.56 

20.86 

43.97 

52.53 

13.42 

.026 

127 

18.65 

7.15 

21.44 

44.61 

53.21 

14.11 

X)19 

154 

18.98 

7.44 

21.78 

44.99 

53.62 

14.55 

-h.010 

181 

19.04 

7.53 

21.86 

45.13 

63.78 

14.72 

—.000  1 

209 

18.85 

7.36 

21.69 

'     44.98 

53.64 

14.59 

.010 

236 

18.44 

6.98 

21.33 

44.61 

53.29 

14.22 

.015  , 

263 

18.00 

6.56 

20.90 

44.16 

52.82 

13.76 

.014  ' 

291 

17.70 

6.26 

20.60 

43.81 

62.46 

13.38 

—.009  1 

Dec 

«  —  980  451 

—  220  18' 

—  190  25' 

—  25015' 

—  260  V 

—  270  55' 

1 

1^ 

.  =          5.4 

2.3 

2 

8.4 

1.2 

3.4 

24  Scoq>ii. 

20  OphiacbL 

i^OphiuchL 

A  Ophiachi 

^  OphiachK 

d  Ophiachi 

leh.  38«- 

l^h.  42in. 

17h.  am. 

17I1.  en- 

I7h.  12m. 

17b.  13111. 

•. 

a. 

8. 

8. 

8. 

8. 

18 

28.93 

5.60 

21.18 

44.73 

37.00 

24.94 

+.030 

45 

29.80 

6.44 

22.02 

45.62 

87.85 

25.80 

.034 

73 

30.72 

7.32 

22.92 

46.59 

88.77 

26.76 

.033 

100 

31.56 

8.08 

23.72 

47.46 

39.62 

27.63 

.028 

128 

32.14 

8.70 

24.42 

48.24 

40.37 

28.40 

.021 

155 

32.55 

9.14 

24.90 

48.76 

40.89 

28.94 

.013 

182 

32.72 

9.31 

25.14 

49.03 

41.16 

29.22 

+.002 

209 

32.61 

9.22 

25.09 

49.00 

41.13 

29.20 

—.007 

237 

32.27 

8.88 

24.76 

48.65 

40.82 

28.87 

.008 

264 

32.16 

8.78 

24.65 

48.55 

40.73 

28.78 

.015 

291 

31.49 

8.11 

23.96 

47.77 

39.96 

28.01 

— i)20 

Dec 

=  —  170  28' 

—  100  82' 

— 150  33' 

—  260  23' 

—  20057' 

—  240  52' 

Mag 

.«          5 

5 

2.3 

5 

5 

3.4 

b  Ophiachi. 

c*  Ophiachi, 

0  Serpentis. 

4SagittarU. 

9Sagitfeam. 

ySagittarii 

I7I1.  17II1. 

nh.  22"« 

I7I1.  3801. 

I7h.  5in. 

17h.  55IU. 

17b-  50111. 

s. 

s. 

8. 

8. 

8. 

8. 

19 

49.46 

52.77 

32.89 

14.64 

17.32 

49.03 

+.031 

46 

50.32 

53.62 

33.67 

15.44 

18.12 

49.87 

.034 

74 

51.27     • 

54.56 

34.54 

16.37 

19.04 

50.84 

.034 

101 

52.13 

55.43 

35.36 

17.25 

19.94 

51.78 

.031 

128 

52.88 

56.18 

36.08 

18.06 

20.75 

52.67 

.026 

156 

53.46 

56.78 

36.66 

18.73 

21.43 

63.37 

.017 

183 

53.73 

57.06 

36.94 

19.07 

21.79 

53.92 

+.006 

210 

53.67 

57.02 

36.94 

19.03 

21.85 

63.82 

—.005 

237 

53.39 

56.74 

36.68 

18.88 

21.61 

53.56 

jOU 

265 

52.92 

66.27 

36.22 

18.41 

21.14 

63.07 

X)16 

292 

52.50 

55.85 

35.82 

17.97 

20.69 

62.49 

— i)19 

Dec 

,  =  -.-  240  2' 

—  280  51', 

—  120  48' 

—  280  48' 

—  240  22' 

—  80O25' 

Ma£ 

f.-          5 

5 

5.4 

5 

5.4 

3.4 
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SidMMl 

Name  and 

Nameaad 

Name  and 

Name  and 

Namauid 

Namemd 

njy 

IMe. 

R^.  of  Star. 

B»^  of  Star. 

RA-ofStar. 

K.A.orfltar. 

]l.A.ofStar. 

B.A.«r8lar. 

^*  Sagittarii. 

d  Sagittarii. 

1  Sagittarii. 

Bradley  2833 

^Sagittarii. 

29  Sagittarii. 

IS*"-  6«- 

Igh.  12-. 

Igh.  1901. 

18'>-  80»- 

1%^  36»- 

18b.  4i». 

d. 

B. 

a. 

a. 

a. 

a. 

a. 

47 

84.05 

2.55 

20^ 

0.29 

55.23 

22.12 

-I-.037 

74 

84.90 

3.56 

21.46 

1.34 

56.37 

23.20 

.035 

102 

25.79 

4.45 

22iK> 

2.11 

57.18 

28.90 

xm 

129 

26.61 

5.85 

23.15 

2.96 

58j01 

24.74 

.032  . 

156 

87.85 

6.07 

S3.A6 

3.68 

58.76 

2547 

.022 

184 

27.64 

6.50 

24.31 

4.15 

59.26 

25.96 

-H.010  1 

211 

87.73 

6.59 

24.42 

4.29 

69.42 

26.04 

— w004 

238 

87.50 

6^ 

24^20 

4.10 

59.24 

25.95 

JD12 

265 

27.06 

5.89 

23.77 

3.69 

58.88 

25.64 

ms 

293 

26.62 

5.40 

23.29 

3.20 

58.38 

25.08 

J015 

320 

86.34 

5.10 

22.99 

2.89 

57.99 

24.76 

— lOll 

Dec. 

«  —  210  6' 

—  290  58' 

—  250  30' 

—  230  37' 

—  870  8' 

—  200  29' 

Mag 

.=          4 

3.4 

3 

5 

4.3 

6 

y^SagittariL 

tf  Sagittarii 

C  Sagittarii. 

T  Sagittarii. 

;r' Sagittarii. 

A*  Sagittarii 

18»»-  45"»- 

18»»-  46-- 

IS^  58-- 

18h-  58«- 

19»»-  16"- 

19k-  28»* 

8. 

8. 

a. 

a. 

a. 

a. 

48 

43.60 

85.73 

48.97 

12M 

A5Ji9 

11.58 

-f/»9 

75 

44.43 

36.55 

43.84 

18.38 

46.35 

12.88 

.031 

102 

45.35 

37.50 

44.79 

14.30 

47.21 

13J» 

.082 

130 

46.21 

38.42 

45.74 

15.24 

48.20 

14.18 

.028 

157 

46.96 

89.19 

46.55 

16.05 

49.02 

15.08 

J028 

184 

4743 

39.68 

47.07 

16.57 

49.54 

15.61 

j012 

212 

47.61 

89.86 

47.28 

16.79 

49.83 

15.89 

-I-.000 

239 

47.44 

39.69 

47.12 

16.64 

49.73 

15.82 

—0)13 

266 

46.93 

39.27 

46.69 

16.23 

49.86 

1546 

j016 

293 

46.58 

88.80 

46.20 

15.74 

48.90 

15.02 

ms 

321 

46.23 

88.46 

45.88 

15.37 

48Jil 

14.60 

.-S009 

Dec 

=  —  220  55' 

—  260  28' 

—  30O  5' 

—  27052' 

—  240  47' 

—  250  11' 

Mag 

.=          5 

2.3 

3.4 

4.3 

6 

5.4 

«>  Sagittarii. 

/Sagittarii 

(Sagittarii. 

A  Sagittarii. 

cSagtttariL 

Pia»riiriTfJ66. 

19h.  gsm. 

19h.  sgn. 

19h.  4s». 

19*»-  60«- 
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29.0 

15     1.1 

55     0.1 

1JJ7 

u.    4  49.1 

1.82 

15  34.4 

57     2.8 

2.09 

U.    6     44 

848 

29.5 

15     5.8 

55  17.6 

1.56 

L.17  11.3 

1.89 

15  41.4 

57  28.4 

2.19 

L.  18  334 

8.46 

30.0 

15  11.2 

65  37.4 

1.75 

U.    5  34.4 

1.97 

15  48.7 

57  55.2 

2.27 

u.    7     3.2 

2.50 

30.5 

15  17.3 

55  59.4 

1.93 

L.  17  58.5 

2m 

15  56.2 

58  22.8 

2.30 

L.19  334 

8.50 

31.0 

15  23.8 

56  23.6 

2.10 

U.    6  23.8 

2.17 

16     3.8 

58  50.5 

2.30 

u.    8     34 

8.50 

31.5 

15  30.9 

56  49.6 

+2.24 

L.  18  50.4 

2.28 

16  11.2 

59  17.9 

+2.24 

L.  20  334 

2^1 

JHOON,    1860. 
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FOR  WASHINGTON  MEAN  NOON 

AND  MIDNIGHT. 

MARCH. 

APRIL. 

Site. 

Sfoil- 

HoriiQBM 

Hoodjr 

Meridka 

Vomij 

S«nl- 

HoxiaoDtel 

HouKly 

Meridiw 

Hourij 

dtemeter. 

PuaUax. 

M3. 

Ttanalt. 

DUL 

dlamater. 

PanOlax. 

SSr 

Tnuitt. 

vmr 

d. 

f     » 

1       M 

u 

h.  m. 

m. 

f        N 

1       N 

u 

h.  m. 

m. 

1.0 

15  48.7 

57  553 

+2.87 

U.   7    3.3 

2.60 

16  21.5 

59  65.7 

+1.56 

U.    8  424 

8.24 

1.5 

15  56.2 

58  82.8 

8.30 

1.19  33.3 

2.60 

16  263 

60  134 

137 

L.21     8.9 

2.19 

2j0 

16    8.8 

58  50.5 

8.30 

U.    8    3.3 

2.50 

16  304 

60  28.5 

1.13 

U.    0  35.0 

2.16 

iJ5 

16  11^ 

59  17.9 

8J4 

X.  20  33.3 

2.49 

16  33.7 

60  404 

035 

1..  22    03 

2.15 

3J0 

16  18.4 

59  44.3 

8.13 

V.    9    3X) 

248 

16  36.0 

60  483 

0.54 

V.  10  263 

2.14 

9J5 

16  25a 

60    9.0 

1.96 

L.2I  32.3 

245 

16  37.2 

60  53.2 

+0.19 

U  22  523 

2.15 

4j0 

16  31.2 

60  81.4 

1.73 

U.IO    1.1 

240 

16  37.2 

60  634 

—0.17 

u.ll  18.2 

2.16 

4.5 

16  36.4 

60  50.5 

144 

I»  22  29.2 

2.35 

16  36.1 

60  49.2 

0.53 

I..  23  443 

8.19 

5.0 

16  40.7 

61     5.9 

1.10 

U.  10  56.6 

2.30 

16  33.7 

60  40.6 

0.89 

5.5 

16  43.7 

61  17.0 

0.72 

1.83  23.5 

836 

•  16  303 

60  27.9 

1.22 

V.  12  10.8 

2.23 

6.0 

16  454 

61  83.2 

-i-0.81 

U.  U  50.0 

838 

16  25.8 

60  114 

1.52 

L.    0  373 

237 

,      65 

16  45.7 

61  84.5 

—0.11 

16  204 

59  51.5 

1.78 

U.13     54 

231 

7jO 

16  44.7 

61  8a6 

0.52 

L.    0  16.1 

8.18 

16  143 

59  88.8 

1.99 

L.    1  334 

236 

7.5 

16  48^ 

61  11.9 

0.92 

U.  12  42.1 

2.17 

16     74 

59    3.9 

2.15 

v.  14     1.9 

239 

8.0 

16  38.6 

60  58.4 

uo 

L.    1     8.2 

8.17 

16    0.2 

58  374 

236 

L.    2  30.7 

341 

8.5 

16  33.7 

60  40.6 

1.63 

U.  13  34.3 

8.18 

15  52J 

58  10.0 

831 

U.  14  593 

342 

9.0 

16  27.9 

60  19.3 

1.91 

L.    2    0.6 

8.19 

15  45.2 

67  48.2 

831 

L.    3  283 

241 

9.5 

16  21.3 

59  64.9 

8.14 

u.  14  273 

2.21 

15  37.7 

57  14.7 

8.26 

U.  15  57.5 

238 

10.0 

16  13.9 

59  27.8 

8.30 

L.    2  54.2 

2.23 

15  304 

56  48.1 

2.18 

I,.    4  25.8 

2.33 

10.5 

16    6.2 

58  59.6 

840 

U.  15  21.6 

236 

15  28.5 

56  22.6 

2.06 

V.  16  53  5 

2.27 

11.0 

15  58^ 

58  304 

843 

I.    8  494 

2J0 

15  17.0 

55  58.7 

1.91 

I..    5  204 

8.20 

115 

15  50.3 

58     I.l 

8.42 

V.  16  174 

2.32 

15  11.0 

55  363 

1.74 

U.17  463 

2.13 

18.0 

15  42.4 

57  32.0 

2.37 

L.    4  45.5 

2.34 

15     5.6 

55  17.0 

1.56 

I.    6  114 

2.05 

18.5 

15  34.7 

57     4.2 

2.27 

U.l?   13.6 

2.33 

15    0.8 

54  594 

136 

V.  18  35.5 

1.97 

13.0 

15  27.4 

56  37.7 

2.15 

I.    5  41.5 

2.32 

14  66.7 

54  443 

1.16 

L.    6  68.7 

1.90 

18.5 

15  20.6 

56  12.6 

2.00 

U.18    9.2 

2.30 

14  633 

64  31,7 

0.95 

U.19  81.1 

1.84 

140 

15  14.4 

55  49.5 

1.83 

I.    6  36.3 

2J27 

14  50.5 

54  21.5 

0.74 

I..    7  42.8 

1.78 

14.5 

15     8.8 

55  28.5 

1.65 

U.19    2.7 

2.88 

14  48.5 

54  13.9 

0.53 

u.ao    33 

1.73 

15.0 

15    3.7 

55    9.8 

147 

L.    7  284 

2.16 

14  47.0 

54    8.7 

033 

L.    8  244 

1.70 

15.5 

14  59.1 

54  53.3 

1.87 

U.  19  53.2 

2.09 

14  463 

54     5.9 

—0.14 

U.  20  44.6 

1.67 

W.0 

14  55.2 

54  39.1 

1.09 

L.    8  17.2 

8.08 

14  46.1 

54    53 

+0.04 

L.    9    4.5 

1.65 

16.5 

14  52.0 

54  27.0 

0.90 

U.  20  404 

1.95 

14  46.5 

54     63 

0.21 

U.21  243 

1.65 

17.0 

14  49.3 

54  17.2 

0.72 

L.    9     2.8 

1.89 

14  474 

54  103 

037 

L.    9  44.1 

1.65 

17.5 

14  47.2 

54     9.6 

0.55 

U.21  24.5 

1.83 

14  48.9 

54  15.6 

0.51 

U.22    4.0 

1.67 

18.0 

14  45.7 

54    4.1 

038 

L.    9  45.6 

1.78 

14  50.8 

54  22.5 

0.64 

L.  10  24.2 

1.70 

ia.5 

14  44.7 

54    04 

0.23 

U.22    6.3 

1.74 

14  53.1 

54  30.8 

0.75 

U.22  443 

1.73 

19.0 

14  44.2 

53  58.6 

-O.08 

I.  10  26.5 

1.70 

14  55.7 

64  40.5 

0.85 

L.  11     63 

1.78 

19.5 

14  44.2 

53  58.6 

-H).05 

U.22  46.5 

1.67 

14  58.6 

54  51.2 

0.93 

U.  23  27.5 

1.84 

S0.0 

14  44.6 

53  59^ 

0.17 

1.11     6.2 

1.65 

15     1.8 

55     2.8 

1.01 

I.  11  50.0 

1.90 

20.5 

14  45.4 

54    2.6 

0.29 

U.a3  26.0 

1.65 

15     5.2 

55  153 

1.07 

S1.0 

14  46.5 

64    6.7 

0.40 

L.  11  45.8 

1.66 

15     8.7 

55  284 

1.12 

u.   0  13.2 

1.97 

31.5 

14  47.9 

54  12.2 

0.50 

15  123 

55  42.1 

1.16 

I..  12  374 

2.05 

33.0 

14  49.7 

54  18.8 

0.60 

U.   0    5.8 

1.67 

15  163 

55  563 

1.20 

u.    1     23 

2.13 

33.5 

14  51.8 

54  864 

0.69 

1,.  13  26.1 

1.69 

15  203 

56  103 

1.22 

C.  13  283 

8.20 

33.0 

14  54.3 

54  35.8 

0.78 

u.   0  46.8 

1.72 

15  243 

56  25.6 

1.25 

U.    1  553 

8.27 

3S.5 

14  57.0 

54  45.1 

0.87 

1.13    8.0 

1.75 

15  284 

66  40.7 

1.87 

L.  14  23.0 

933 

34.0 

14  59.9 

54  56.0 

0.96 

U.    1  29.9 

1.80 

15  32.6 

56  56.0 

1.28 

U.   2  513 

237 

34.5 

15    3.2 

55    a2 

1.05 

I..  13  52.6 

1.87 

15  363 

57  11.5 

1.29 

L.  15  20.0 

240 

35.0 

15    6.8 

55  214 

1.15 

u.   2  16.2 

1.94 

15  41.0 

57  27.0 

130 

U.    3  48.8 

241 

86.5 

15  10.7 

55  35.7 

1.84 

L.  14  40.6 

2.01 

15  453 

57  42.7 

131 

L.  16  17.7 

2.40 

36.0 

15  14.9 

55  51.0 

1.33 

U.   3    5.8 

2.08 

15  49.6 

57  584 

131 

U.   4  463 

237 

36.5 

15  19.4 

56    7.5 

1.42 

I.  15  32.1 

2.16 

15  533 

58  14.1 

1.30 

L.  17  143 

2.33 

37X) 

15  24.2 

56  2SJ2 

152 

v.   3  59.2 

234 

15  58.0 

58  29.5 

137 

u.    5  42.1 

2.28 

37.5 

15  29.3 

56  43.9 

1.60 

L.  16  27.2 

2.30 

16    2.2 

58  44.7 

1.84 

L.  18     9.2 

2.23 

S8i) 

15  34.7 

57    3.6 

1.68 

V.   4  55.7 

2.36 

16    6.2 

68  593 

1.19 

U.    6  35.7 

2.18 

38.5 

15  40.3 

57  24.3 

1.76 

L.  17  84.5 

840 

16  10.0 

59  13.2 

1.12 

L.19     13 

2.14 

39.0 

15  46.1 

57  45.9 

1.82 

V.   5  53.6 

242 

16  13.5 

59  26.1 

1.02 

U.    7  27.1 

2.11 

39.5 

15  52.2 

58    8.0 

1.86 

U  18  22.6 

242 

16  16.6 

59  37.7 

0.90 

L.  19  52.2 

2.08 

30.0 

15  58.3 

58  304 

1.87 

V.   6  51.5 

241 

16  193 

59  473 

0.75 

U.   8  17.1 

8.07 

30.5 

16    4.4 

58  52.8 

1.85 

U  19  20.1 

239 

16  21.5 

59  55.5 

037 

L.  20  42.0 

8.07 

■31.0 

16  104 

69  14.9 

1.80 

u.   7  48.3 

8.36 

16  23.0 

60     1.1 

0.86 

u.    9     6.9 

8.08 

31.5 

16  16.2 

59  36.1 

-4-1.70 

L.  20  15.9 

231 

16  233 

60    4.0 

+0.13 

L.  21  32.0 

2.11 

42 
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FOR  WASHINGTON  MEAN  NOON  . 

AND  MIDNIGHT, 

"n 

MAY. 

JUNE.                                   1 

Date. 

Beml- 

HorlflODtel 

Bonrly 

MeiMlaB 

Hoar]y 

flod. 

HorisoBltl 

Omils 

Meiidin 

Hooxlj 

dtanwter. 

PazttlUo. 

Dur. 

Ikwkilt. 

Dlfl. 

dimter. 

PuaBM. 

Sit. 

TnnA%. 

MS. 

d. 

1      u 

66     i'.l 

u 

h.  m. 

m. 

1        N 

r      N 

V  < 

h.    m. 

m. 

1.0 

16  23.0 

-H)4>6 

II.    9     6.9 

2.08 

16    0.8 

68  39.8 

—1.08 

U.  10  29.6 

236 

1.5 

16  23.8 

60    4.0 

+0.18 

L.  21  32.G 

2.11 

15  67.8 

68  26.7 

1.16 

L.»  58.2 

S41   ' 

2.0 

16  23.8 

60    4.1 

—0.12 

U.    9  57.6 

2.15 

15  53.3 

58  12.0 

1.29 

U.ll  27.2 

2.43  ; 

8.5 

16  83.0 

60     1.1 

OM 

L.  22  23.61 

2.19 

15  48.9 

57  55.9 

140 

L.  23  56.5 

8.43 

3.0 

16  21 J 

59  55.0 

0.64 

U.  10  5o.a| 

2.24 

15  44J 

57  S8.5 

149 

3.5 

16  18.8 

59  45.7 

0.90 

L.  23  17.5 

2.30 

15  89.2 

57  20.2 

\M 

U.  12  25.6 

248 

4.0 

16  15.4 

59  33.8 

1.15 

U.n  45.4 

2.35 

15  34.0 

57     1.2 

1.60 

V.    0  544 

238 

4.5 

16  11.3 

59  18.1 

1.38 

15  28.7 

66  41.8 

1.68 

U.  13  22.6 

232 

5.0 

16     6.4 

59    0.4 

1.58 

L.    0  14.0 

2.40 

15  23.4 

56  22.4 

1.60 

L.    1  50.1 

2.25 

5.5 

16     1.0 

68  40.4 

1.74 

r.l2  43.0 

2.43 

15  18.8 

66    8.4 

1.56 

U.  14.16.6 

2.17 

6.0 

15  55.1 

58  18.8 

1.86 

L.    1  12.4 

2.45 

15  ISS 

55  45.1 

149 

I..    2  42.1 

2.09 

6.5 

15  48.9 

57  55.9 

1.95 

11.13  41.8 

2.45 

15     8.5 

55  «7.7 

1.40 

U.15     6.6 

2.00 

7.0 

15  42.4 

57  32.2 

1.99 

L.    2  11.0 

2.42 

15    4.2 

55  11.6 

lJi7 

X.    3  80.2 

1.93 

7.5 

15  35.9 

67     8.2 

1.99 

U.  14  89.9 

2.38 

15    0^ 

54  57.2 

1.13 

U.  15  52.9 

135  ! 

8.0 

15  29.4 

56  44.5 

1.96 

L.    3     8.0 

8.31 

14  56^ 

54  44.6 

0.97 

L.   4  14.7 

1.79 

8.5 

15  23.2 

56  21.4 

1.88 

V.  15  353 

2.24 

14  &3.9 

54  34.0 

0.79 

U.  16  85.9 

1.74 

9.0 

15  17.2 

55  59.4 

1.77 

L.    4     1.8 

2.16 

14  51.7 

54  25.8 

0.59 

I.    4  56.9 

1.70 

9.5 

15  11.6 

55  88.9 

1.64 

u.  16  27.2 

2.07 

14  50.1 

54  19.8 

0.39 

U.17  16.7 

1.67  1 

10.0 

15     6.5 

55  20.1 

1.49 

L.    4  51.5 

1.99 

14  49.1 

54  16.4 

—0.18 

L.    5  864 

1.65 

10.5 

15     1.9 

55    8.3 

1.31 

U.n  15.0 

1.92 

14  48.9 

54  15.5 

+0J08 

V.  17  564 

1.65 

11.0 

14  57.9 

54  48.7 

1.12 

L.    5  37.5 

1.85 

14  49JS 

54  17.1 

0.25 

au    6  16.2 

135 

11.5 

14  54.6 

54  36.5 

0.91 

u.  17  59.3 

1-78 

14  50.5 

54  21.4 

0.46 

17.18  86.1 

1.67 

12.0 

14  52.0 

54  26.8 

0.70 

L.    6  20.8 

1.73 

14  52.4 

54  28.2 

0.67 

I.    6  563 

1.70 

12.5 

14  bOJO 

54  19.6 

0.49 

U.  18  40.9 

1.70 

14  54.9 

54  37.5 

0.87 

U.19  169 

1.74 

13.0 

14  48.7 

54  15.0 

0.27 

L.    7     1.1 

1.67 

14  58.0 

54  49.1 

1X6 

U    7  88.1 

1.79 

13.5 

14  48.2 

54  13.0 

—0.06 

U.19  21.0 

1.65 

15     1.8 

55     2.8 

1.23 

u.20    0.0 

136 

14.0 

14  48.4 

54  13.5 

+0.15 

L.    7  40.7 

1.65 

15     6.1 

55  18.6 

1.39 

X.    8  22.8 

1.93 

14.5 

14  49.2 

54  16.5 

0.35 

U.20    0.6 

1.65 

15  10.8 

55  36.1 

1.52 

u.  20  463 

2.02 

15.0 

14  60.6 

54  21.8 

0.54 

L.    8  20.5 

1.67 

15  16.0 

55  55.1 

1.63 

L.    9  113 

2.11 

15.5 

14  52.6 

54  29.3 

0.71 

U.20  40.8 

1.70 

15  21.5 

56  15.2 

1.71 

U.21  37.1 

2.20 

16.0 

14  55.2 

54  38.8 

0.87 

L.    9     1.4 

1.75 

15  27.1 

56  36.0 

1.76 

1^.10    4.1 

2.29 

16.5 

14  58.3 

54  50.1 

1.01 

U.21  22.7 

1.80 

15  32.9 

56  57.2 

1.78 

U.  22  32Sy 

236 

17.0 

15     1.8 

55     3.0 

1.13 

L.    9  44.6 

1.86 

15  38.7 

57  18.5 

1.76 

L.11     03 

243  : 

17.5 

15     5.7 

55  17.2 

1.23 

U.22     7.4 

1.93 

15  44.4 

57  39.3 

1.70 

U.23  303 

2.48  ; 

18.0 

15     9.9 

55  32.6 

1.31 

L.  10  31.1 

2.01 

15  49.8 

57  59.2 

1.62 

1 

18.5 

15  14.3 

55  48.7 

1.37 

U.  22  55.7 

2.10 

15  54.9 

58  18.0 

1.50 

L.18    0.2 

230 

19.0 

15  18.8 

56     5.4 

1.40 

L.  11  21 A 

2.18 

15  59.6 

58  35.2 

1.36 

U.   0  30.2 

230 

19.5 

15  23.4 

56  22.3 

1.42 

U.23  48.0 

2.26 

16    3.8 

58  50.5 

1.19 

L.13    0.0 

2.47 

20.0 

15  28.0 

56  39^ 

1.41 

16     7.4 

59     3.8 

1.01 

U.    1  294 

2.43 

20.5 

15  32.6 

56  56.1 

1.38 

L.  12  15.6 

2.33 

16  10.4 

59  14.9 

0.82 

I^  13  58.2 

237 

21.0 

15  37.1 

57  12.5 

1.34 

U.   0  44.0 

2.39 

16  12.8 

59  23.6 

0.63 
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61     2.4 

0.84 

L.  10  22.4 

2.19 

12.5 

16  33.8 

60  40.6 

1.62 

U.  22  26.7 

2.23 

16  41.8 

61  10.3 

0.47 

V.  22  48.9 

2.23 

13.0 

16  88.6 

60  58.3 

1.30 

L.  10  58.3 

2.21 

16  42.7 

61  13.6 

+0.08 

L.  11  15.9 

2.27  , 

13.5 

16  42.3 

61  11.8 

0.93 

tT.23  19.7 

2.20 

16  42.3 

61  12.1 

—0.38 

U.  23  48.4 

2.31 

14.0 

16  44.7 

61  20.7 

0.53 

L.  11  46.1 

2.20 

16  40.6 

61     5.7 

0.73 

14.5 

16  45.7 

61  24.7 

H-0.12 

16  37.6 

60  54.6 

1.11 

L.  12  11.4 

2.37 

15.0 

16  45.4 

61  23.5 

—0.31 

U.   0  12.5 

2.21 

16  33.4 

60  39.2 

1.45 

tJ.   0  40.2 

2.42 

15.5 

16  43.7 

61  17.3 

0.71 

L.  12  39.0 

2.23 

16  28.2 

60  19.9 

1.75 

t.13    9.6 

2.45 

16.0 

16  40.8 

61     6.4 

1.10 

XT.    1     5.9 

2.25 

16  22.0 

59  57.3 

2.00 

tJ.    1  39.8 

2.49 

16.5 

16  36.6 

60  51.0 

1.44 

t.  13  33.1 

2.29 

16  15.1 

59  32.1 

2.20 

L.  14     9.4 

2.51 

17.0 

16  31.3 

60  31.7 

1.74 

u.    2    0.8 

2.33 

16    7.7 

59    4.8 

2.33 

tr.    2  39.7 

2.52 

17.5 

16  25.2 

60    9.2 

1.98 

L.  14  29.0 

2.37 

15  59.9 

58  36.3 

2.39 

L.  15  10.0 

2.50 

18.0 

16  18.4 

59  44.2 

2.16 

V.   2  57.6 

2.40 

15  52.0 

58     7.4 

2.40 

r.   3  39.7 

2.45  \ 

18.5 

16  11.1 

59  17.3 

2.28 

L.  15  26.5 

2.42 

15  44.2 

57  38.6 

2.38 

r.  16     8.7 

2.38 

19.0 

16     3.5 

58  49.4 

2.34 

U.   3  55.7 

2.48 

15  36.6 

57  10.4 

2.31 

U.   4  36.8 

2.30  1 

19.5 

15  55.8 

58  21.1 

2.35 

L.  16  25.0 

2.43 

15  29.3 

56  43.3 

2.19 

L.  17    3.9 

2.21 

20.0 

15  48.1 

57  52.9 

2.32 

U.   4  54.1 

2.41 

15  22.3 

56  17.8 

2.05 

tJ.    5  29.9 

2.13 

20.5 

15  40.6 

57  25.5 

2.24 

L.  17  22.9 

2.37 

15  15.8 

55  54.3 

1.89 

L,  17  54.9 

2.05 

21.0 

15  33.4 

56  59.1 

2.14 

V.    5  51.1 

2.32 

15     9.9 

55  32.8 

1.72 

U.   6  19.0 

1.97 

21.5 

15  26.6 

56  34.1 

2.01 

L.  18  18.6 

2.26 

15    4.6 

55  13.4 

1.52 

L.  18  42.1 

1.89 

22.0 

15  20.3 

56  10.8 

1.86 

TT.    6  45.3 

2.19 

15     0.0 

54  56.4 

1.31 

TT.    7    4.4 

1.82 

22.5 

15  14.4 

55  49.4 

1.71 

L.  19  11.1 

2.11 

14  56.0 

54  41.9 

1.12 

%,  19  25.9 

1.76  ; 

23.0 

15     9.1 

65  29.9 

1.55 

TT.    7  35.9 

2.03 

14  52.7 

54  29.7 

0.93 

TT.    7  46.7 

1.72  j 

23.5 

15     4.3 

55  12.3 

1.38 

L.  19  59.8 

1.96 

14  50.0 

54  19.8 

0.73 

t.  20    7.1 

1.68 

24.0 

15    0.1 

64  56.7 

1.22 

r.    8  22.9 

1.89 

U  48.0 

54  12.2 

0.54 

V.   8  27.2 

1.66  : 

24.5 

14  56.4 

64  43.0 

1.05 

L.  20  45.2 

1.83 

14  46.5 

54     6.7 

0.36 

L.  20  47.1 

1.65 

25.0 

14  53.2 

54  31.4 

0.90 

n.    9     6.8 

1.77 

14  45.6 

54     3.4 

0.19 

tr.   9     6.9 

1.64 

25.5 

14  50.5 

64  21.6 

0.74 

L.  21  27.8 

1.73 

14  45.2 

54     2.1 

—0.03 

L.21  26.6 

1.66  ' 

26X) 

14  48.4 

64  13.6 

0.60 

U.    9  48.3 

1.70 

14  45.4 

54     2.6 

-h0.12 

V.   9  46.6 

1.68  , 

26.5 

14  46.7 

64     7.3 

0.45 

L.22     8.5 

1.67 

14  46.0 

54     4.9 

0.26 

L.22     6.9 

1.71 

27.0 

14  45.4 

54    2.7 

0.32 

U.  10  28.4 

1.65 

14  47.0 

54     8.7 

0w38 

TT.  10  27.6 

1.75  t 

27.5 

14  44.6 

53  59.6 

020 

L.  22  48.2 

1.65 

14  48.4 

54  13.9 

0.49 

I.  22  4a8 

1.79  1 

28.0 

14  44.1 

53  58.0 

—0.08 

V  11     7.9 

1.65 

14  50.2 

54  20.4 

0.59 

T7.11  10.6 

1.84 

28.5 

14  44.1 

63  57.7 

-h0.04 

L.  23  27.8 

1.67 

14  62.3 

54  28.1 

0.68 

t.  23  38.0 

1.90  ' 

29.0 

14  44.4 

53  58.8 

0.15 

U.ll  48.0 

1.69 

14  54.7 

54  36.8 

0.76 

TT.ll  56.2 

1.97  j 

29.5 

14  45.0 

54     1.2 

0.25 

14  57.4 

54  46.5 

0.84 

30.0 

14  46.0 

54    4.9 

0.36 

L.    0    8.4 

1.72 

15    0.3 

54  57.1 

0.92 

t.    0  20.2 

2J03  ' 

30.5 

14  47.4 

54     9.9 

0.47 

T7. 12  29.2 

1.76 

15    3.4 

55     8.6 

1.00 

tr.  12  45.0 

2.09 

31.0 

14  49.1 

54  16.0 

0.57 

L.    0  50.8 

1.80 

15    6.8 

55  21.0 

1.07 

L.    1  10.5 

2.15 

31.5 

14  51.1 

54  23.6 

-4-0.68 

U.13  12.7 

1.86 

15  10.3 

55  34.1 

+1.13 

u.  13  36.8 

2.21  1 
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FOR  WASHINGTON  MEAN  NOON 

AND  MroNIGHT. 

-| 

NOVEMBER. 

DBCEBfBEB. 

Stoto. 

Semi- 

,  Hoarij 

MnUiui 

Bffiiriy 

Semi- 

HoriaoDtel 

Hourly 

Meridian 

Hoozly  i 

diuDflter. 

PuaUax. 

I     IHff. 

Tnuuit. 

Diff. 

dlunetor. 

PtnOlAx. 

Wff. 

Xnnrit. 

Dlfl.^ 

d. 
IX) 

15  14.1 

ni4h 

+1.20 

b.  u. 
I.    2    8.6 

m. 
2.28 

15  4(4 

1     II 
67  283 

+1.15 

h.  m. 
X.    2  48.7 

m. 
2.26 

1.5 

15  18.0 

56     2.6 

1.25 

U.  14  30.9 

2.28 

15  45.1 

57  413 

1.11 

U.15  103 

231 

2.0 

15  22.2 

56  18.0 

1.31 

L.    2  58.3 

2.28 

15  48.7 

67  55.1 

1.08 

L.    3  363 

2»17 

SL5 

15  26.7 

56  34.2 

1.38 

U.15  25.8 

2.29 

15  52.2 

57     73 

1.04 

11.16    2.7 

2.13 

8.0 

15  31.3 

56  51.1 

1.44 

L.    8  58.3 

2.28 

15  553 

58  20.2 

1.00 

I.    4  283 

2.09 

3.5 

15  36.1 

57     8.8 

1.49 

u.  16  20.6 

2.26 

15  58.7 

58  32.0 

036 

U.  16  523 

2.06 

4.0 

15  41.0 

57  27.0 

1.54 

L.    4  47.5 

2.22 

16     13 

58  43.2 

031 

L.    5  173 

2.03 

4.5 

15  46.1 

57  45.7 

1.58 

U.17  18.9 

2.18 

16    4.7 

58  533 

0.86 

u.  17  413 

2.02 

5.0 

15  51.3 

58    4.8 

1.60 

L.    5  39.9 

2.15 

16     7.4 

59    3.9 

0.79 

1.    6     5.7 

2.02 

5.5 

15  56.6 

58  24.2 

1.61 

U.18    6.5 

2.12 

16    9.9 

59  133 

0.71 

V.  18  293 

2.03 

6.0 

16     1.9 

58  43.7 

1.60 

L.    6  30.8 

2.09 

16  12.1 

59  21.1 

032 

L.    6  54.4 

2.06 

«.5 

16     7.1 

59    2.8 

1.56 

u.  18  55.8 

2.08 

16  133 

59  283 

031 

U.19  193 

2.10 

7.0 

16  12.2 

59  21.2 

1.49 

L.    7  20.6 

2.07 

16  15.4 

59  333 

037 

L.    7  44.7 

2.15 

7.5 

16  17.0 

59  38.6 

1.39 

U.19  45.4 

2.07 

16  16.4 

59  36.8 

031 

T7.20  103 

231 

8jO 

16  21.2 

59  54.4 

1.24 

L.    8  103 

2.09 

16  163 

59  38.4 

+0.03 

L.    8  87.7 

2.27 

8.5 

16  24.9 

60    8.1 

1.04 

U.20  353 

2.12 

16  16.7 

59  37.9 

—0.16 

V.21     5.4 

234 

9.0 

16  27.9 

60  19.3 

0.81 

L.    9    1.2 

2.17 

16  153 

59  353 

036 

iu    9  38.9 

2.40 

9.5 

16  30.1 

60  27.5 

0.54 

1T.21  27.5 

2.22 

16  14.4 

59  29.6 

0.57 

U.22    8.1 

2.45 

10.0 

16  31.4 

60  32.3 

+0.25 

L.    9  54.4 

2.27 

16  123 

59  213 

0.78 

L.  10  383 

2.50 

10.5 

16  31.8 

60  33.5 

—0.06 

U.  22  22.1 

2.34 

16     93 

59  113 

0.98 

U.28    3.3 

2.52 

11.0 

16  31.1 

60  30.9 

0.39 

L.  10  50.6 

2.41 

16     53 

58  573 

1.18 

IhII  38.7 

2.52 

11.5 

16  29.3 

60  24.8 

0-71 

U.23  19.9 

2.46 

16     13 

58  423 

136 

! 

'  12.0 

16  26.4 

60  13.9 

1.02 

L.  11  49.8 

231 

15  563 

58  25.1 

1.52 

V.   0    33 

2.50 

12.5 

16  22.6 

59  59.8 

1.30 

15  51.7 

68     6.0 

1.65 

I.  12  33.7 

2.45 

13.0 

16  17.9 

59  42.4 

1.57 

U.   0  20.2 

2.54 

15  46.1 

67  453 

1.75 

U.    1     2.7 

238 

13.5 

16  12.3 

59  22.0 

1.80 

L.12  503 

2.55 

15  403 

57  23.9 

131 

t.  13  30.8 

2.29 

14.0 

16     6.1 

58  59.2 

1.98 

V.    1  21.4 

2.54 

15  843 

57     13 

1.83 

V.    1  573 

2.20 

14.5 

15  59.4 

58  34.5 

2.11 

h,  13  51.7 

231 

15  283 

56  89.8 

1.82 

L.  14  23.7 

2.11 

15.0 

15  52.3 

58    8.6 

2.18 

U.    2  213 

2.44 

15  223 

56  18.1 

1.78 

v.    2  483 

2.02 

15.5 

15  45.1 

57  42.1 

2.21 

L.  14  50.4 

236 

15  163 

55  57.1 

1.70 

L.  15  123 

1.94 

16.0 

15  37.9 

57  15.6 

2.19 

u.   3  18.2 

2.27 

15  113 

55  373 

1.59 

U.   8  350 

1.87 

16.5 

15  30.8 

56  49.6 

2.13 

L.  15  44.9 

2.17 

15     63 

55  19.1 

1.45 

L.  15  573 

1.80 

17.0 

15  24.0 

56  24.6 

2.03 

U.   4  10.4 

2.07 

15     1.7 

55    2.7 

1.29 

U.   4  183 

1.75 

17.5 

15  17.6 

56     1.0 

1.90 

L.  16  343 

1.99 

14  573 

54  483 

1.11 

L.  16  39.1 

1.71 

18.0 

15  11.7 

55  39.1 

1.74 

U.   4  58.2 

1.91 

14  54.5 

54  363 

0.91 

U.   4  59.5 

1.68  1 

18.5 

15     6.3 

55  19.3 

1.56 

U  17  20.7 

1.84 

14  513 

54  263 

0.70 

h.  17  193 

1.67 

19.0 

15     1.5 

55     1.8 

1.36 

U.    5  42.4 

1.78 

14  493 

54  19.4 

0.48 

u.    5  39.4 

1.66 

19.5 

14  57.3 

54  46.7 

1.16 

1.18    83 

1.78 

14  483 

54  143 

0.26 

t.  17  693 

1.67 

20.0 

14  53.9 

54  34.1 

0.95 

U.    6  24.0 

1.69 

14  483 

54  133 

—0.04 

U.   6  19.4 

1.69 

20JS 

14  51.2 

54  24.0 

0.73 

L.  18  44.1 

1.67 

14  483 

54  133 

+0.18 

L.  18  393 

1.72  , 

21.0 

14  49.1 

54  16.5 

0.51 

u.    7    4.1 

1.66 

14  49.4 

54  173 

0.40 

U.   7    03 

1.75  j 

21.5 

14  47.8 

54  11.6 

0.30 

L.  19  23.9 

1.65 

14  51.0 

54  23.4 

0.60 

L.  19  213 

1.80  ! 

22.0 

14  47.2 

54     9.2 

—0.10 

u.    7  43.7 

1.66 

14  533 

54  313 

0.79 

u.   7  48.9 

1.86 

22.5 

14  47.2 

54     9.2 

+0.09 

L.  20    33 

1.68 

14  563 

54  42.5 

0.97 

L.20    6.7 

1.93 

23.0 

14  47.8 

54  11.5 

0.27 

U.    8  24.1 

1.71 

14  593 

54  553 

1.14 

u.   8  303 

2.01 

23.5 

14  49.0 

54  15.9 

0.44 

L.  20  443 

1.76 

15    33 

55    93 

1.28 

L.  20  54.8 

2.08 

24.0 

14  50.8 

54  22.3 

0.60 

V.    9     63 

131 

15     8.0 

55  253 

1.40 

U.   9  203 

2.15  ' 

24.5 

14  53.0 

54  30.5 

0.75 

L.  21  283 

1.86 

15  123 

55  43.4 

1.50 

L.  21  463 

232 

85.0 

14  55.6 

54  40.3 

0.87 

V.   9  51.1 

1.93 

15  173 

56     13 

1.56 

r.  10  18.7 

2.28 

25.5 

14  58.7 

54  51.5 

0.97 

L.  22  14.6 

2.01 

15  23.1 

56  20.9 

1.60 

L.  22  41.4 

233 

26.0 

15     2.1 

55     3.8 

1.06 

u.  10  39.1 

2.07 

15  283 

56  403 

1.61 

U.ll     93 

236 

26.5 

15     5.7 

55  17.1 

1.14 

L.23     4.4 

2.14 

15  333 

56  59.4 

138 

L.  23  38.1 

237 

27i) 

15     9.5 

55  31.2 

119 

V.11  303 

2.20 

15  88.7 

57  183 

1.53 

27.5 

15  13.4 

55  45.7 

1.22 

L.23  573 

236 

15  43.7 

57  36.4 

1.46 

U.  12     63 

237 

2BJd 

15  17.5 

56    0.5 

1.23 

15  483 

57  533 

136 

L.    0  353 

235 

28.5 

15  21.6 

56  15.4 

1.24 

r.l2  24.7 

2.30 

15  52.5 

58    93 

1.24 

U.13    8.0 

231 

29.0 

15  25.7 

56  30.4 

1.24 

X..    0  523 

232 

15  563 

58  23.4 

1.11 

L.    I  30.4 

2.26 

29.5 

15  29.7 

56  45.3 

1.23 

U.  13  203 

2.33 

15  59.7 

58  35.9 

037 

U.  13  573 

2.21 

30.0 

15  33.7 

57     0.0 

1.21 

X.    1  48.5 

232 

16     2.7 

58  46.7 

0.83 

L.    2  23.5 

2.17 

30.5 

15  37.6 

57  14.3 

1.18 

U.14  163 

230 

16    53 

58  553 

0.68 

T7. 14  493 

2.12 

31.0 

15  41.4 

57  283 

1.15 

L.    2  43.7 

2.26 

16     73 

59     33 

0.53 

L.    3  14.4 

2.08 

31.5 

15  45.1 

.57  41.9 

+1.11 

u.  15  103 

2.21 

16    8.7 

.^9     8.5 

+0.88 

V.\5  393 

2.06 

1 
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WASHINGTON  MEAN  TIME. 

FHAfiBS.                                                                        ' 

1 

Month. 

VuUMoon. 

LMt  Quarter. 

N«irMoon. 

lIxstQaaiter. 

Vint  Qnrter. 

4.     h.    m. 

d.     h.    m. 

d.     b.    m. 

d.     h.    m. 

January 

7  22  15.2 

14  13  50.£ 

;           23     7     8.fi 

30  12    2.7 

February 

6    9  27.2 

13     1  43.] 

21     2  30.4 

29    9  47.1 

1    March 

6  19  36.0 

13  16    0.« 

i         21  20  47.3 

29  13  44.6 

April 

5    4  61.8 

12    8  26.2 

1          20  12  36.6 

\         27  21  28.0 

May 

4  13  53.6 

12    2    8.S 

\          20     1  37.8 

1          27    2  56.5 

• 

Juno 

2  23  37.7 

10  19  56.1 

18  12  15.£ 

►          25     7  27.9 

July 

2  10  58.8 

10  12  49.( 

)          17  21  12.1 

24  12  32.1 

d.     h.    m.    1 

August 

1     0  25.4 

9    4  15.^ 

\          16    5  12.C 

1          22  19  41.6 

30  15  49.2  1 

Septembe 

7  17  58.t 

)          14  13     1,2 

21     6  16.7 

29    8  31.6 

October 

7    5  56.C 

\          13  21  29.4 

20  21     2.4 

29     1  41.7 

November 

5  16    9.2 

\          12    7  28.S 

1          19  15  44.5 

27  18  29.7 

December 

5    0  52.( 

\          U  19  40.3 

19  13     1.6 

27  10    9.2 

PERIGEE,  APOGEE,  AND  UBBATION.                                             | 

Month. 

Periset. 

Apogee. 

Perigee. 

6RBATE8T  LIBILATIo4                                 jj 

a.   h. 

d.     h. 

d.     h.    m. 

d.    h.    m. 

=     d.    lu    m.          1 

January 

9     9.7 

25     0.3 

3  15    7n.e. 

16     0  25  N.W. 

31  22  17  N.E.  , 

February 

6  20.5 

21     3.6 

13    0  52  N.w. 

29     5     9n.b. 

March 

6  10.9 

19     8.0 

12    8  10  N.W. 

28    4  IOn.b. 

April 

3  18.4 

15  21.3 

d.     h. 

.  9  14  20  N.w. 

24     5  44  N.E. 

• 

May 

1  18.3 

13  15.4 

28  10.2 

7  14    8  8.W. 

20  12  29  N.E. 

June 

10  10.1 

22  16.3 

4     1  55S.W. 

16  13  44  N.E. 

30  17  45  N.w. : 

July 

8    4.4 

20    2.1 

14    6  57N.E. 

27    4  26  N.w. 

August 

4  20.6 

17    5.9 

11    8  40N.E. 

23  16     3  N.w. 

September 

1     6.8 

14  15.2 

8  14    8s.<. 

20  17  30  8.W. 

September 

28     8.1 

October 

13     2.1 

25  14.2 

6  18  27s.E. 

18  23  20  s.w. 

( 

November 

10    9.8 

22    6.3 

3  12    4s.E. 

16    3  47  s.w. 

29  22  54  8.E. 

December 

8    2.9 

20     2.4 

14     0  46  s.w. 

26  10  33  s.E. 

MOON'S  EQUATOR 

1 

1      The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  m 

eans  of  the  fol- 

lowing  formulas  and  tables. 

/  -a  the  inclination  of  the  moon's  equator  I®  28'.8, 

Q  »s  mean  longitude  of  moon's  ascending  node  (see  page  250), 

1 

C  »s  the  angle  which  the  mean  meridian  of  the  moon's  disc  makes  with  the  c 

ircle  of  declinar 

tion  reckoned  from  north  to  west  on  the  apparent  disc. 

X,  /3,  a',  and  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declinatic 

m  of  the  mooo 

affected  with  parallax. 

AX  — C.STsinSCX  — Q), 

a  —  cos  (Q  —  X)  sin  J, 

tan  B  ->  sin  (Q  —  X)  tan  /. 

In  these  formulas,  the  tables  p.  8  of  the  Appendix  may  be  substituted. 

The  libration  in  latitude  =  ft  —  B  — 18. 

The  libration  in  longitude  -=/— X-f-AX-f-aft— C- 

sinC-Bin.«««^-^'-:Q^-^)-.-sin.««(«'-a'> 

COsd'                                                             COS  ft 

r 
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WASHINGTON  MEAN  TIME. 

MOON'S  EQUATOR. 

flklaiMl 
Sftto 
Oh. 

t 

IneUnaUon  to 
theEwth's 
XquAtor. 

A 
Earth's  Eqiuttor 

Ecliptic. 

Q' 

ABcending  Node 
onEtfth's 
Equator. 

Jloon's  Mean 
LoDgitade. 

d. 
0 

33    38.7 

130''    13.3 

3     50.3 

9       l'.9 

10 

33    39.3 

139     39.4 

3    51.6 

140    36.1 

:    ao 

23     39.9 

139      6.5 

3    53.0 

373    60.4 

30 

33     30.6 

138    33.6 

3    54.3 

43     14.6 

40 

39    31.3 

138      0.7 

3    55.7 

174     38.9 

.   fiO    - 

33    31.8 

137    37.8 

3    67.0 

306      3.1 

60 

33     33.5 

136     54.9 

3    68.3 

77    37.4 

70 

39     33.1 

ISA    S3.1 

3    69.5 

308    51.6 

80 

33    33.8 

135    49.3 

3      0.8 

340     15.9 

90 

33    34.4 

135     16.4 

3      3.0 

111     40.1 

100 

33    35.1 

134    43.5 

3      3.3 

343      4.4 

'no 

33     35.8 

134     10.7 

3      4.5 

14    38.6 

190 

33     36.5 

133    38.0 

3      5.6 

146    63.9 

130 

33     37.3 

133      5.3 

3      6.8 

377     17.1 

140 

33     37.9 

132    33.6 

3      7.9 

48    41.4 

150 

33     38.6 

131    69.7 

3      9.1 

180      5.6 

160 

33    39.3 

131    37.0 

3     10.3 

311     39.8 

170 

33    40.0 

130    54.3 

3     11.3 

83    54.1 

180 

33    40.7 

130    31.7 

3     13.3 

314     18.3 

190 

33    41.4 

119    49.0 

3     13.4 

345    43.6 

200 

22    42.1 

119     16.3 

3     14.5 

117      6.8 

310 

33    43.8 

118    43.7 

3     15.6 

348     31.1 

930 

33     43.5 

118     11.1 

3     16.6 

19    55.3 

330 

33    44.3 

117    38.5 

3     17.6 

161     19.6 

340 

33    45.0 

117      6.9 

3     18.6 

383    43.8 

350 

33    46.7 

116    33.3 

3     19.6 

64      8.1 

360 

33    46.4 

116      0.8 

3    30.4 

185     33.3 

870 

33    47.3 

115    38.3 

3    31.3 

316    56.6 

380 

33    47.9 

114     55.7 

3    33.3 

88    30.8 

390 

S3     48.7 

114     33.3 

3    33.1 

319     45.1 

300 

33    49.4 

113    60.7 

3    34.0 

351       9.3 

310 

33    60.1 

113     18.3 

3    34.8 

133    33.5 

330 

33    50.9 

113    46.9 

3    36.6 

353    67.8 

330 

33    61.6 

113     13.4 

3    36.4 

35    33.0 

340 

33     53.4 

111    41.0 

3    37.3 

156    46.3 

350 

33    63.1 

111       8.6 

3    38.0 

388     10.5 

360 

33    53.9 

110    36.3 

3    38.7 

69     34.8 

370 

33    54.7 

110      4.0 

3    39.4 

190    69.0 

336 
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FOR  WASHINGTON   MEAN  NOON  AND  MERIDIAN  TRANSIT.            | 

Day  of 

Apparent 
Right  A«oen8ion. 

Log.  Coefficient 

Ofl. 

Log.  Goeffleiont 
of  <a. 

Mean  Solar 
Time  of  Me- 

Side- 
leal 
Date 

Month. 

At 
M6iin  Noon. 

At 
Txaoslt 

At 
Maa&NooD. 

At 

InB.A. 

In  Deo. 

InlLA. 

In  Deo. 

ridian  Txanail. 

of 

Tna- 

ait. 

a. 

h.    m.   a. 

m.    a. 

0       1       II 

1     II 

d.    h.  m. 

d. 

Jan.    I 

17     7  56.76 

7  42.37 

-20  47  31.6 

46  40.2 

+9.18238 

-9.7361 

+4.64 

-4,63 

0  22  25.6 

0 

2 

17  11  45.80 

11  30.25 

20  60  44.3 

59  52.0 

9.21753 

9.7433 

4.60 

-4.20 

1  22  25.5 

1 

3 

17  15  51.50 

15  34.92 

21  14    3.6 

13  11.2 

9.24549 

9.7442 

4.56 

+8.87 

2  22  25.6 

2 

4 

17  20  12.19 

19  54.75 

21  27  19.8 

26  28.1 

9.26923 

9.7400 

4.51 

446 

3  22  26.0 

8 

5 

17  24  46.41 

24  28.25 

21  40  23.9 

39  33.6 

9.28959 

9.7311 

4.47 

4.67 

4  22  26.6 

4 

6 

17  29  32.86 

29  14.11 

21  53     8.3|  52  19.9 

9.30723 

9.7178 

4.43 

4.81 

6  22  274 

5 

7 

17  84  30.37 

34  11.15 

22    5  26.0 

4  40.0 

9.32258 

9.7002 

4.38 

4.90 

€  22  284 

6 

8 

17  39  37.91 

39  18.33 

22  17  10.8 

16  27.6 

9.33610 

9.6781 

4.34 

4.97 

7  22  29.6 

7 

9 

17  44  54.57 

44  34.74 

22  28  17.1 

27  87.1 

9.34806 

9.6515 

4.30 

5.02 

8  22  30.9 

8 

10 

17  50  19.55 

49  59.56 

22  38  40.4 

38    3.8 

9.35866 

9.6198 

4.26 

5.06 

9  22  824 

9 

11 

17  55  52.10 

55  32.04 

22  48  16.1 

47  43.1 

9.36811 

9.5»I9 

4.22 

5.09 

10  22  34.0 

10 

12 

18     1  31.58 

1  11.53 

22  57    0.5 

56  31.3 

9.37661 

9.5384 

4.18 

5.12 

11  22  35.7 

11 

13 

18     7  17.42 

6  57.45 

23     4  50.1 

4  24.8 

9.38426 

9.4860 

4.15 

5.15 

12  22  87.5 

12 

14 

18  13     9.10 

12  49.29 

23  11  41.5 

11  20.1 

9.39115 

9.4231 

4.11 

5.16 

13  22  39.5 

13 

15 

18  19     6.12 

18  46.52 

23  17  32.3 

17  14.8 

9.39738 

9.3461 

4.07 

5.18 

14  22  41.5 

14 

16 

18  25     8.05 

24  48.72 

23  22  19.8 

22    6.2 

9.40304 

9.2483 

4.04 

5.20 

16  22  43i> 

15 

17 

18  31  14.51 

30  55.50 

23  26     1.9 

25  52.1 

9.40820 

9.1168 

4.00 

5.21 

16  22  45.7 

16 

18 

18  37  25.16 

37    6.52 

23  28  36.2 

28  30.1 

9.41289 

8.9203 

8.97 

5.22 

17  22  47.9 

17 

19 

18  43  39.65 

43  21.42 

23  30     1.1 

29  58.6 

9.41718 

-8.5371 

3.93 

5J23 

18  22  50.2 

18 

20 

18  49  57.71 

49  39.94 

23  30  14.9 

30  15.8 

9.42U1 

+8.1919 

8.90 

5^4 

19  22  52.6 

19 

21 

18  56  19.04 

56     1.76 

23  29  15.9 

29  20.1 

9.42470 

8.8228 

3.86 

5.25 

20  22  55.0 

20 

22 

19     2  43.40 

2  26.65 

23  27    3.0 

27  10.3 

9.42799 

9.0734 

3.83 

5.26 

21  22  57.5 

21 

23 

19     9  10.56 

8  54.37 

23  23  34.7 

23  44.9 

9.43100 

9.2336 

3.79 

5.27 

22  23    0.0 

22 

24 

19  15  40.30 

15  24.70 

23  18  49.6 

19     2.4 

9.43376 

9.3520 

3.76 

5.27 

23  23     2.(S 

23 

25 

19  22  12.41 

21  5743 

23  12  46.9 

13     2.1 

9.43629 

94459 

3.72 

5.28 

24  23     5.2 

84 

26 

19  28  46.72 

28  32.38 

23     5  25.5 

5  42.9 

9.43862 

9.5239 

3.69 

5.28 

25  23     7.8 

25 

27 

19  35  23.06 

35     9.39 

22  56  44.6 

57     3,9 

9.44076 

9.5907 

8.66 

5.29 

26  23  10.4 

26 

28 

19  42     1.28 

41  48.30 

22  46  43.2 

47     4.1 

9.44271 

9.6493 

3.62 

5.29 

27  23  13.1 

27 

29 

19  48  41.21 

48  28.93 

22  35  20.2 

35  42.4 

9.44451 

9.7013 

3.58 

5.29 

28  23  15.9 

28 

80 

19  55  22.74 

55  11.18 

22  22  35.3 

22  58.5 

9.44617 

9.7481 

3J55 

5.29 

29  23  18.6 

29 

31 

20    2     5.73 

1  54.91 

22     8  27.9 

8  51.8 

9.44767 

9.7906 

8.52 

5.30 

30  23  214 

30 

Feb.   1 

20     8  50.09 

8  40.02 

21  52  57.1 

53  21.3 

9.44910 

9;8297 

3.48 

5.30 

0  23  24.2 

31 

2 

20  15  35.70 

15  26.40 

21  36    2.3 

36  26.5 

9.45039 

9.8657 

3.45 

5.31 

1  23  27.0 

32 

3 

20  22  22.48 

22  13.96 

21  17  43.0 

18     6.9 

9.45158 

9.8993 

3.42 

5.31 

2  23  29.9 

33 

4 

20  29  10.33 

29     2.60 

20  57  58.4 

58  21.6 

9.45269 

9.9306 

3.39 

531 

3  23  32.7 

34 

5 

20  35  59.20 

35  52.27 

20  36  48.2 

37  10.4 

9.45372 

9.9599 

3.35 

532 

4  23  35.6 

35 

6 

20  42  49.00 

42  42.88 

20  14  12.1 

14  33.0 

9.45468 

9.9875 

3.32 

532 

5  23  38.5 

36 

7 

20  49  39.68 

49  34.38 

19  50     9.9 

50  29.1 

9.45558 

0.0136 

3.29 

532 

6  23  414 

37 

8 

20  56  31.19 

56  26.71 

19  24  40.9 

24  58.0 

9.45643 

0.0382 

3.27 

532 

7  23  443 

88 

9 

21     3  23.47 

8  19.82 

18  57  44.9 

57  59.6 

9.45722 

0.0616 

3.24 

532 

8  23  473 

39 

10 

21  10  16.49 

10  13.68 

18  29  21.7 

29  33.6 

9.45797 

0.0839 

3.22 

532 

9  23  50.2 

40 

11 

21   17  10.20 

17     8.24 

17  59  31.2 

59  39.9 

9.45868 

0.1051 

3.20 

532 

10  23  53St 

41 

12 

21  24    4.57 

24     3.46 

17  28  13.2 

28  18.3 

9.45935 

0.1253 

3.18 

532 

11  23  56.2 

42 

13 

21  30  59.57 

30  59.32 

16  55  27.8 

55  29.0 

9.45999 

0.1446 

3.16 

5.32 

12  23  59.1 

43 

U 

21  37  55.16 

87  55.77 

16  21  15.0 

21   11.9 

9.46060 

0.1631 

3.13 

532 

14    0    2.1 

44 

15 

21  44  51.31 

44  52.79 

15  45  35.1 

45  27.3 

9.46116 

0.1807 

3.09 

5.32 

15    0    5.1 

45 

16 

21  51  47.98 

51  50.33 

15     8  28.6 

8  15.8 

9.46167 

0.1976 

3.05 

532 

16    0    8.1 

46 

17 

21  58  45.12 

58  48.35 

14  29  55.9 

29  37.7 

9.46214 

0.2137 

2.99 

531 

17    0  11.1 

47 

18 

22     5  42.68 

5  46.79 

13  49  57.7 

49  33.7 

9.46254 

0.2291 

2.92 

531 

18    0  14.2 

48 

19 

22  12  40.59 

12  45.58 

13     8  35.0 

8    4.9 

9.46286 

0,2438 

2.79 

530 

19     0  17.2 

49 

20 

22  19  38.76 

19  44.63 

12  25  49.2 

25  12.6 

9.46308 

0.2577 

2.53 

5.29 

20    0  20.2 

50 

21 

22  26  37.07 

26  43.82 

11  41  41.9 

40  58.5 

9.46316 

0.2710 

+1.38 

5.28 

21     0  233 

51 

22 

22  33  35.39 

33  43.02 

10  56  15.2 

55  24.7 

9.46310 

0.2834 

-2.58 

5.27 

22    0  263 

52 

23 

22  40  33.55 

40  42.06 

10    9  31.4 

8  33.5 

9.46283 

0.2951 

2.96 

5.25 

23    0  293 

53 

24 

22  47  31.33 

47  40.71 

9  21  33.7 

20  26.2 

9.46229 

03060 

3.21 

5.23 

24    0  324 

54 

25 

22  54  28.44 

54  38.67 

8  32  26.0 

31  12.8 

946142 

0.3160 

3.38 

5.20 

25    0  354 

55 

26 

23     1  24.55 

1  35.62 

7  42  12.4 

40  51.3 

9.46018 

0.3251 

3.53 

5.16 

26    0  384 

56 

27 

23     8  19.26 

8  31.14 

6  SO  58.6 

49  29.6 

9.45847 

0.3333 

3.66 

5.12 

27    0  413 

57 

28 

23  15  12.07    15  24.73 

5  58  50.5 

57  13.5 

9.45618 

0.3403 

3.77 

5.05 

28    0  443 

58 

29 

23  22     2.41    22  15.81 

5     5  55.5 

4  10.7 

9.45320 

0.3462 

3.89 

4.96 

29    0  47.2 

59 

SO 

23  28  49.55   29     3.63 

4  12  22.3    10  30.0 

9.44939 

0.3507 

3.98 

4.84 

30    0  50.0 

60 

31    23  35  32.70!  35  47.40 

-  3  18  20.4    16  21.1 

+9.44460 

+0.3539 

-4.07 

+4.62 

31     0  523 

61 
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FOR   WASHINGTON   MEAN  NOON  AND  MERIDIAN  TRANSIT.            | 

Day  of 

Appannt 
RlghfeAaoanston. 

Leg.  GoeffleiMit 
of^ 

Log.  Coefficient 
of^. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

1 

Hoatlu 

At 
MMmNoon. 

At 

TxMSlt. 

At 

Mean  Noon. 

At 

Tranait. 

InBJL 

In  Dee. 

InRJk. 

In  Deo. 

ridian  Tnnsit 

of 

Tnm- 

ait. 

a. 

h.   m.    s. 

m.     a. 

O       1       II 

.     . 

d.   h.  m. 

d. 

Mar.  I 

28  28  49.55 

29    8.63 

-  4  12  22.3;  10  30.0 

+9.44939 

+0.3507 

-3.98 

+4.84 

1     0  50.0 

60 

2 

23  85  82.70 

85  47.40 

3  18  20.4    16  21.1 

9.44460 

0.3539 

4.07 

4.62 

2    0  52.8 

61 

3 

23  42  10.92 

42  26.16 

2  24     1.0!  21  55.2 

9.43866 

0.3554 

4.15 

+4.11 

3    0  55.5 

62 

4 

23  48  43.15 

48  58.84 

1  29  36.2 

27  24.6 

9.43139 

0.3552 

4.24 

-4.30 

4    0  58.1 

63 

5 

23  55     8.20 

55  24.22 

-  0  35  19.7 

33     3.2 

9.42256 

0.3531 

4.31 

4.75 

5     I     0.6 

64 

6 

0    1  24.74 

I  40.97 

+  0  18  33.6 

20  54.1 

9.41194 

0.3490 

4.38 

4.97 

6     1     2.9 

66 

7 

0    7  31.35 

7  47.66 

1  11  48.1 

14  11.2 

9.39927 

0.3426 

4.44 

5.13 

7     1     5.1 

67 

8 

0  18  26.49 

13  42.71 

2    4    6.6 

6  31.0 

9.38428 

0.3336 

4.50 

5.25 

8     1     7.0 

68 

9 

0  19    8J>6 

19  24.54 

2  55  11.7 

57  -35.9 

9.36662 

0.3219 

4.55 

5.34 

9     1     8.8 

69 

10 

0  24  85.90 

24  51.47 

8  44  45.8 

47     8.4 

9.34594 

0.3074 

4.60 

5.42 

10     1   10.8 

70 

11 

0  29  46.81 

30     1.79 

4  32  31.3 

34  50.5 

9.32181 

0.2895 

4.64 

5.48 

11     1  11.5 

71 

18 

0  84  89.65 

34  53.87 

5  18  10.6 

20  24.7 

9.29376 

0.2682 

4.68 

5.54 

12     1  12.4 

72 

18 

0  39  12.76 

39  26.06 

6     1  26.4 

3  3a9 

9.26111 

0.2427 

4.71 

5.59 

13     1  13.0 

73 

14 

0  43  24.61 

43  36.84 

6  42    2.3 

44     1.7 

9.22311 

0.2128 

4.74 

5.63 

14     1  13.3 

74 

15 

0  47  18.75 

47  24.76 

7  19  43.1 

21  32.9 

9.17872 

0.1777 

4.76 

5.66 

15     I  13.1 

75 

16 

0  50  88.88 

50  48.57 

7  54  14.1 

55  53.2 

9.12653 

0.1365 

4.78 

5.69 

16     1   12.6 

76 

17 

0  53  88.86 

53  47.14 

8  25  23.1 

26  50.5 

9.06450 

0.0880 

4.80 

5.71 

17     1  11.6 

77 

18 

0  56  12.74 

56  19.56 

8  52  57.7 

54  12.7 

8.98941 

0.0300 

4.81 

5.74 

18     1  10.2 

78 

19 

0  58  19.73 

58  25.07 

9  16  46.2 

17  48.2 

8.89600 

9.9596 

4.82 

5.75 

19     1     8.4 

79 

20 

0  59  59.29 

60    3.19 

9  36  39.4 

37  28.3 

8.77505 

9.8722 

4.82 

5.77 

20     1     6.1 

80 

21 

I     1  11.25 

1  13.78 

9  52  30.3 

53     6.4 

8.60611 

9.7594 

4.82 

5.78 

21     1     3.3 

81 

22 

I     1  55.62 

1  56.88 

10    4  13.1 

4  37.0 

8.32842 

9.6027 

4.82 

5.78 

22    1     0.1 

82 

23 

1     2  12.76 

2  12.89 

10  11  43.1 

11  55.6 

+7.41567 

9.3502 

4.81 

5.79 

23     0  56.4 

83 

24 

1     2    3.38 

2    2.55 

10  14  57.8 

14  59.9 

-8.18985 

+8,6680 

4.79 

5.79 

24     0  52.3 

84 

25 

1     1  28.54 

1  26.96 

10  13  57.7 

13  51.4 

8.51443 

-9.1124 

4.76 

5.78 

25     0  47.8 

85 

26 

1     0  29.71 

0  27.61 

10     8  46.1 

8  33.1 

8.68811 

9.4803 

4.73 

5.77 

26     0  42.9 

86 

27 

0  59    8.70 

59    6.31 

9  59  29.7 

59  12.0 

8.80228 

9.6713 

4.68 

5.75 

27     0  37.6 

87 

28 

0  57  27.74 

57  25.29 

9  46  18.2 

45  58.1 

8-88325 

9.7982 

4.62 

5.73 

28    0  32.0 

88 

29 

0  55  29.37 

55  27.08 

9  29  24.6 

29     4.3 

8.94236 

9.8904 

4.55 

5.69 

29     0  26.1 

89 

SO 

0  53  1642 

53  14.49 

9     9     6.3 

8  48.1 

8.98506 

9.9598 

4.44 

5.64 

30    0  20.0 

90 

31 

0  50  52.05 

50  50.64 

8  45  46.0 

45  32.0 

9.01464 

0.0128 

4.29 

5.58 

31     0  13.6 

91 

Apr.  1 

0  48  19.52 

48  18.75 

8  19  47.7 

19  39.6 

9.03310 

0.0532 

4.06 

5.50 

1     0     7.2 

92 

^     2 

0  45  42.22 

45  42.15 

7  51  39.1 

51  38.3 

9.04168 

0.0830 

-3.54 

6.38 

2    0     0.6 

93 

3 

0  43    8.48 

43     4.13 

7  21  49.9 

21  57.4 

9.04109 

0.1037 

+3.64 

5.23 

2  23  54.1 

94 

4 

0  40  26.57 

40  27.91 

6  50  50.9 

51     7.2 

9.03163 

0.1164 

4.07 

4.96 

3  23  47.6 

95 

5 

0  37  54.59 

37  56.54 

6  19  13.8 

19  38.8 

9.01328 

0.1215 

4.27 

-4.23 

4  23  41.1 

96 

6 

0  35  30.42 

35  32.86 

5  47  29.6 

48    2.8 

8.98581 

0.1198 

4.39 

+4.72 

5  23  34.8 

97 

7 

0  33  16.52 

33  19.31 

6  16    7.1 

16  47.6 

8.94868 

0.1116 

4.48 

5.07 

6  23  28.7 

98 

8 

0  31  15.11 

31  18.08 

4  45  33.6 

46  20.2 

8.90045 

0.0969 

4.54 

5.25 

7  23  22.7 

99 

9 

0  29  28.00 

29  30.98 

4  16  13.5 

17    4.8 

8.83907 

0.0760 

4.58 

5.36 

8  23  17.0 

100 

10 

0  27  56,67 

27  59.48 

3  48  28.1 

49  22.5 

8.76090 

0.0489 

4.61 

5.43 

9  23  11.5 

101 

11 

0  26  42.20 

26  44.68 

8  22  35.1 

23  31X) 

8.65947 

0.0152 

4.63 

5.48 

10  23     6.3 

102 

12 

0  25  45.36 

25  47.33 

2  58  49.0 

59  44.5 

8.52152 

9.9746 

4.64 

5.52 

11  23     1.5 

103 

13 

0  25    6.60 

25     7.92 

2  37  2t.5 

38  14.9 

8.31308 

9.9263 

4.65 

5.55 

12  22  56.9 

104 

14 

0  24  46.18 

24  46.73 

2  18  20.6 

19  10.5 

-7.89221 

9.8691 

4.65 

5.56 

13  22  52.6 

105 

15 

0  24  44.09 

24  43.76 

2     1  52.1 

2  37.2 

+7.68705 

9.8010 

4.64 

5.58 

14  22  48.6 

106 

16 

0  25    0.11 

24  58.83 

1  47  59.9 

48  39.1 

8.23906 

9.7189 

4.63 

5.58 

16  22  44.9 

107 

17 

0  25  33.92 

25  31.63 

1  36  45.0 

37  17.5 

8.47064 

9.6170 

4.62 

5.58 

16  22  41.5 

108 

18 

0  26  25.08 

26  21.73 

1  28     7.3;  28  32.4 

8.61722 

9.4847 

4.61 

5.57 

17  22  38.4 

109 

19 

0  27  33.04 

27  28.61 

1  22     5.2   22  22.2 

8.72336 

9.2966 

4.59 

6.57 

18  22  35.6 

110 

20 

0  28  57.22 

28  51.69 

1  18  36.3 

18  44.7 

8.80576 

-8.9671 

4.57 

5.56 

19  22  33.1 

111 

21 

0  30  37.00 

30  30.38 

1  17  37.1 

17  36.6 

8.87244 

+8.0000 

4.56 

5.54 

20  22  30.8 

112 

22 

0  32  31.74 

32  24.04 

I  19    3.9 

18  54.2 

8.92800 

9.0406 

4.54 

5.53 

21  22  28.7 

113 

2S 

0  34  40.82 

34  32.06 

1  22  52.1 

22  33.2 

8.97527 

9.3147 

4.52 

5.52 

22  22  26.9 

114 

24 

0  37     8.62 

36  53.83 

1  28  57.1 

28  29.0 

9.01611 

9.4769 

4.50 

5.50 

23  22  25.4 

115 

25 

0  39  39.53 

39  28.74 

1  37  14.3 

86  37.2 

9.05194 

9.5909 

4.48 

5.48 

24  22  24.0 

116 

26 

0  42  27.98 

42  16.23 

1  47  38.6 

46  52.6 

9.08352 

9.6782 

4.46 

5.47 

25  22  22.9 

117 

27 

0  45  28.45'  45  15.78 

1  60    5.7 

59  11.1 

9.11186 

9.7482 

4.44 

6.46 

26  22  21.9 

118 

28 

0  48  40.411  48  26.87 

2  14  30.1 

13  27.1 

9.13732 

9.8062 

4.43 

5.44 

27  22  21.2 

119 

29 

0  52    3.42   51  49.05 

2  30  47.5 

29  36.5 

9.16052 

9.8554 

4.41 

5.42 

28  22  20.6 

120 

SO 

0  55  37.06!  55  21.91 

'    2  48  53.1 

47  84.4 

9.18171 

9.8978 

4.39 

6.40 

29  22  20.2 

121 

1            81 

0  59  20.93   59     5.05 

+  38  42.4 1  47  16.4 

+9.20126 

+9.9353 

+4.38 

+5.38 

30  22  20.0 

122 

43 


338 


MERCURY,    I860. 


FOR  WASHINGTON   MEAN  NOON  AND  MERIDIAN  TRANSIT.            || 

Dftjof 

Right  Aioenflion. 

Log.  Coefficient 
of^ 

Log.Goefflcteii 
of<». 

Mom  Sola* 
TlmeofMe> 

Bide- 
leal 
Date 

Month. 

At 

Mean  Noon. 

At 
TMnsifc. 

At 
Moan  Noon* 

At 
Transit. 

InRjL. 

In  Deo. 

InlLA. 

la  Dae. 

ridJaa  Tnnalt. 

of 
Tran- 
sit. 

d. 

b.   m.    8. 

m.   8. 

o      1      n 

1     II 

d.    h.   ». 

d. 

May  1 

0  59  20.93 

59     5.05 

+  38  42.4 

7  16.4 

+9.20126 

+9.9358 

+4.38 

+538 

0  22  20.0 

122 

2 

1     3  14.72 

2  58.15 

3  30  11.1 

28  38.3 

9.21938 

9.9677 

4.36 

536 

L  22  19.9 

123 

S 

I     7  18.18 

7     0.92 

3  53  14.7 

51  35.6 

9.23632 

9.9970 

4;i5 

534 

2  22  iOJO 

124 

4 

1  11  30.92 

11  13.12 

4  17  49.3;  16     4.3 

9.25222 

0.0231 

4.34 

532 

3  22  203 

125 

5 

1   15  52.85 

15  34.50 

4  43  50.6|  42    0.2 

9.26719 

0.0467 

4.33 

530 

4  22  20.7 

126 

6 

1  20  23.78 

20    4.92 

5  11  14.7.    9  19.4 

9.28155 

0.0680 

4.33 

5.28 

6  22  213 

127 

7 

1  25    3.56 

24  44.24 

5  39  67.8i  37  58.1 

9.29521 

0.0874 

4.32 

5.26 

6  22  223 

128 

8 

1  29  52.09 

29  32.35 

6     9  56.1 

7  52.5 

9.30835 

0.1051 

4.32 

5.23 

7  22  21.8 

129 

9 

1  34  49.34 

34  29.22 

6  41     5.6 

38  58.6 

9.32105 

0.1213 

4.32 

5.21 

8  22  233 

130 

10 

1  39  55.28 

39  34.83 

7  IS  22.8 

U  12.9 

9.33339 

0.1860 

4.^ 

5.19 

9  22  25X) 

131 

U 

1  45     9.92 

44  49.18 

7  46  43.9 

44  81.8 

9.34544 

0.1495 

4.32 

5.16 

10  22  263 

132 

12 

1  50  33.32 

60  12.33 

8  21     5.0 

18  51.2 

9.35725 

0.1617 

4.33 

5.13 

11  22  27.7 

133 

13 

1  56    5.55 

55  44.36 

8  56  22.1 

54     7.2 

9JJ6887 

0.1728 

4.33 

5.10 

12  22  293 

134 

14 

2     1  46.73 

1  2539 

9  32  31.6 

30  16.2 

9.38035 

0.1829 

4.34 

5.06 

13  22  31jO 

135 

15 

2     7  37.01 

7  15.57 

10     9  29.2 

7  13.9 

9.39172 

0.1919 

4.36 

5.08 

14  22  32.9 

136 

16 

2  U  36.55 

13  15.06 

10  47  10.8 

44  56.2 

9.40302 

0.1999 

4.36 

4.97 

15  22  S5jO 

137 

17 

2  19  45.54 

19  24.06 

11  25  31.8 

23  18.5 

9.41427 

0.2070 

437 

4.92 

16  22  37.2 

138 

18 

2  26    4.22 

25  42.81 

12    4  27.7 

2  16.4 

9.42554 

0.2130 

438 

4.86 

17  22  393 

139 

19 

2  32  32.80 

32  11.51 

12  43  533 

41  44.6 

9.43682 

0.2180 

438 

4.78 

18  22  42.1 

140 

20 

2  39  11.55 

38  50.45 

13  23  43.2  31  37.8 

9.44806 

0.2218 

439 

4.65 

19  22  443 

141 

21 

2  46     0.66 

45  39.84 

14    3  52.0     1  50.5 

9.45923 

0.2246 

4.40 

449 

20  22  47.6 

142 

22 

2  53     0.44 

52  89.98 

14  44  13.0  42  16.3 

9.47037 

0.2262 

4.41 

+4.12 

21  22  50.7 

143 

23 

S  60  11.12 

59  51.11 

15  24  39.6   22  48.3 

9.48147 

0^65 

4.42 

-^.65 

22  22  53.9 

144 

24 

3     7  32.92 

7  13.45 

16     5     4.4 

3  19.1 

9.49249 

0.2254 

4.43 

438 

23  22  573 

145 

25 

3  15     5.99 

14  47.18 

16  45  19.2 

43  40.5 

9.50335 

0.2229 

4.43 

4.65 

24  23    03 

146 

26 

3  22  50.47 

22  82.43 

17  25  15.3 

23  43.9 

9M406 

0.2186 

4.44 

4.83 

25  23    4.7 

147 

27 

3  30  46.44 

30  29.30 

18     4  43.3 

3  19.7 

9.52451 

0.2125 

4.43 

4.96 

26  23    8.7 

148 

28 

3  38  53.85 

38  37.74 

18  43  32.9 

42  17.6 

9.53462 

0.2048 

4.43 

5.07 

27  23  123 

149 

29 

3  47  12.57 

46  57.62 

19  21  33.2 

20  26.6 

9.54438 

0.1938 

442 

6.16 

28  23  173 

150 

30 

3  55  42.34 

55  28.70 

19  58  32.9 

57  35.1 

9.55362 

0.1807 

4.41 

6.24 

29  23  213 

151 

81 

4    4  22.78 

4  10.59 

20  34  19.9 

33  31.1 

9.56228 

0.1647 

438 

531 

30  23  26.6 

162 

Juno  1 

4  13  13.31 

13     2.72 

21     8  42.0 

8     2.2 

9.57025 

0.1455 

435 

637 

0  23  313 

163 

2 

4  22  13.23 

22     4.38 

21  41  26.9 

40  55.9 

9.57744 

0.1225 

431 

642 

1  23  36.6 

154 

8 

4  31  21.64 

31  14.66 

22  12  22.1 

U  59.4 

9.58373 

0.0954 

4.25 

646 

2  23  413 

155 

4 

4  40  37.48 

40  32.49 

29  41  15.9 

41     1.0 

9.58906 

0.0635 

4.17 

549 

3  23  47.1 

156 

5 

4  49  59.55 

49  56.64 

23     7  57.3 

7  49.4 

9.59333 

0.0961 

4.07 

6.52 

4  23  523 

157 

6 

4  59  26.49 

59  25.75 

23  32  16.2 

32  14.4 

9.59651 

9.9822 

3.92 

6.55 

6  23  58.1 

158 

7 

5     8  56.87 

8  58.34 

23  54    4.0 

64     7.2 

9.59854 

9.9307 

3.66 

5.57 

7    0    3.7 

159 

8 

6  18  29.16 

18  32.87 

24  13  13.7 

13  20.6 

9.59940 

9.869i 

+2.95 

5.59 

8    0    93 

160 

9 

5  28     1.84 

28     7.77 

24  29  39.7 

29  49.0 

9.59910 

9.7964 

^45 

6.60 

9    0  143 

161 

10 

5  37  33.31s 

87  41.49 

24  43  18.4 

43  28.9 

9.59763 

9.7067 

331 

6.61 

10    0  203 

162 

11 

5  47     2.23 

47  12.50 

24  54    8.3 

54  18.6 

9.59505 

9.5930 

8.99 

5.61 

11     0  26.1 

163 

12 

5  56  27.03 

56  89.36 

25     2     9.3 

2  18.0 

9.59140 

94393 

4.11 

5.60 

12    0  31.6 

164 

13 

6     5  46.42 

6     0.70 

25     7  22.7 

7  28.5 

9.58673 

9.2036 

4.20 

539 

13    0  37.0 

165 

14 

6  14  59.21 

15  15.32 

25    9  51.8 

9  53.7 

9.58111 

+8.6754 

4.26 

638 

14    0  423 

166 

15 

6  24     4.34 

24  22.15 

25     9  41.3 

9  38.3 

9i»7462 

-8.7901 

432 

637 

15    0  474 

167 

16 

6  33    0.87 

33  20.23 

25    6  56.4 

6  47.6 

9.56732 

9.2222 

435 

635 

16    0  52.4 

168 

17 

6  41  47.98 

42     8.74 

25     1  43.1 

1  27.7 

9.55927 

9.4273 

438 

6.63 

17     0  573 

169  ! 

18 

6  50  25.00 

50  47.00 

24  54    8.2 

53  45.6 

9.55055 

9.5601 

441 

631 

18     1     23 

170 

19 

6  58  51.37 

59  14.47 

24  44  19.2 

43  48.9 

9.54121 

9.6567 

443 

648 

19     1     63 

171 

20 

7     7     6.63 

7  30.68 

24  32  23.6 

31  45.3 

9.53130 

9.7314 

444 

645 

20    1  103 

172 

21 

7  15  10.42 

15  35.27 

24  18  29.1 

17  42.6 

9.52088 

9.7914 

445 

642 

21     1  143 

173 

22 

7  23     2.46 

23  27.96 

24    2  43.6 

1  48.8 

9.50997 

9.8407 

446 

539 

22     1  18.9 

174 

23 

7  30  42.56 

31     8.57 

23  45  14.8 

44  11.7 

9.49862 

9.8820 

446 

536 

23     1  223 

175 

24 

7  38  10.57 

38  36.96 

23  26  10.2 

24  58.9 

948686 

9.9169 

447 

6.33 

24     1  26.1 

176 

25 

7  45  26.40 

45  53.05 

23     5  37.5 

4  18.2 

9.47470 

9.9467 

.  447 

6.29 

26     1  294 

177 

26 

7  52  30.00 

52  56.79 

22  43  44.0 

42  17.0 

9.46214 

9.9722 

447 

6.25 

26     I  32.5 

178 

27 

7  59  21.32 

59  48.14 

22  20  36.8 

19     2.5 

9.44918 

9.9942 

447 

6.21 

27     1  35.4 

179 

28 

8    6    0.37 

6  27.11 

21  56  22.8 

54  41.6 

9.43582 

0.0181 

447 

5.16 

28     1  S&l 

180 

29 

8  12  27.17 

12  53.73 

21  31     8.8 

29  21.1 

9.42207 

04)294 

4.47 

6.11 

29     1  4a6 

181 

80 

8  18  41.73 

19    8.01 

21     5     1.4 

3     7.6 

9,40788 

0.0434 

4.47 

5X)6 

30     1  42.9 

189 

31 

8  24  44.05   25     9.98 

+20  38    6.7 

86     7.4 

+9.39322 

-0.0552 

-447 

-^39 

31     1  45.0    183  || 

MERCURY,    1860. 


339 


FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT,            | 

n»yof 

XOQth. 

Log.  CoaOclBiit 
of*. 

Tiflg.  Coefflotent 
ofia. 

Mom  Solar 

TlmeofUe- 

ridknTnoflit. 

Side- 

xe«l 

Dftle 

of 

Tran- 
sit. 

At 

MettiNoon. 

At 

Tnuialt. 

At 
If ean  ITooB. 

At 

Tnodt. 

InB^. 

In  Dec. 

InRJk. 

In  Pec. 

<L 

h.  m.    8. 

m.   s. 

0     1     fl 

1     i< 

4.    h.   m. 

d. 

July  1 

8  24  44.05 

25     9.98 

+20  88    6.7 

86     7.4 

+9.39322 

-Oi)552 

-4.47 

-4.99 

1     1  45.0 

188 

8 

8  30  34.16 

30  59.65 

20  10  31.0 

8  26.8 

9.37807 

0J0652 

4.47 

4.92 

2     1  46.9 

184 

3 

8  36  12.06 

36  37X>3 

19  42  20.4 

40  11.8 

0.36238 

0X)734 

4.47 

4.84 

8    1  48.6 

185 

4 

8  41  37.76 

42    2.12 

19  13  40.7 

11  28.3 

9.34608 

0.0800 

4.47 

4.75 

4     1  50.0 

186 

5 

8  46  51.22 

47  14J92 

18  44  37.7 

42  S2.2 

9JI2911 

0X)851 

4.47 

4.61 

6    1  51.3 

187 

6 

8  51  52.44 

52  15.38 

18  15  17.0 

12  59.1 

9.31136 

0.0888 

4.48 

448 

6     1  52.3 

188 

7 

8  56  41 J7 

57    3.43 

17  45  44.3 

43  24.7 

9.29274 

0.0911 

4.48 

4.12 

7     1  53.2 

189 

8 

9     1  17.70 

1  89.01 

17  16     5.0 

13  44.3 

9.27313 

0.0920 

4.48 

-«.28 

8     1  53.9 

190 

9 

9    5  41.61 

6     2.01 

16  46  24.9 

44    3.8 

9.25240 

0.0915 

4.49 

+4.05 

9     1  54.3 

191 

10 

9    9  52.86 

10  12JI9 

16  16  49.5 

14  28.7 

9.23035 

0.0896 

4.49 

4JI9 

10     1  54.5 

192 

11 

9  13  51.27 

14    9.67 

15  47  24.4 

45    4.7 

9.20676 

0.0863 

4.50 

4.59 

11     1  54.6 

193 

12 

9  17  36.68 

17  53.95 

15  18  15.4 

15  67.5 

9.18135 

0.0816 

4.50 

4.62 

12     1  54.3 

194 

IS 

9  21     8.70 

21  24.90 

14  49  28.2 

47  12.8 

9.15886 

0.0754 

4.51 

4.82 

13     1  53.9 

195 

14 

9  24  27.23 

24  42.26 

14  21     8.8 

18  56.5 

9.12385 

0.0675 

4.52 

4.91 

14     1  53.3 

196 

15 

9  27  31.90 

27  45.72 

13  53  23.1 

51  14.8 

9.09088 

0.0579 

4.53 

4.98 

15     1  524 

197 

16 

9  30  22."^ 

80  34.95 

13  26  17.6 

24  13.9 

9.05415 

0.0463 

4.54 

5.05 

16     1  51.3 

198 

17 

9  32  58.30 

33     9.58 

12  59  58.7 

58    0.4 

9.01293 

0.0325 

4.56 

5.11 

17     1  49.9 

199 

18 

9  35  19.24 

85  29.21 

12  34  33.2 

82  40.9 

8.96600 

0X)163 

4.57 

5.16 

18     1  48.3 

200 

}9 

9  37  24.77 

37  33.42 

12  10     7.8 

8  22.2 

8.91177 

9.9973 

4.58 

5.21 

19     1  464 

201 

SO 

9  39  14.45 

89  21.76 

11  46  49.9 

45  11.6 

8.84787 

9.9752 

4.59 

5.25 

20     1  44.3 

202 

21 

9  40  47.82 

40  53.79 

11  24  47.0 

23  16.5 

8.77055 

9.9493 

4.61 

5.29 

21     1  41.9 

203 

2S 

9  42    4.41 

42     9.05 

11     4     6.6 

2  44.4 

8.67345 

9.9190 

4.62 

5.33 

22     1  39.2 

204 

23 

9  43    3.76 

43     7.09 

10  44  56.3 

43  43.0 

6.54429 

9.8833 

4.63 

5.37 

23     1  36.2 

205 

24 

9  43  45.41 

43  47.47 

10  27  24.4 

26  20.2 

8.35392 

9.8409 

4.64 

541 

24     1  33.0 

206 

25 

9  44     8.96 

44     9.81 

10  11  38.9 

10  44.0 

+7.99556 

9.7900 

4.64 

5.44 

25     1  294 

207 

26 

9  44  14.07 

44  13.78 

9  57  47.8 

57     2.4 

-7.47662 

9.7278 

4.65 

647 

26     1  25.6 

208 

27 

9  44     0.47 

43  59.14 

9  45  59.2 

45  23.1 

8.20525 

9.6499 

4.65 

5.50 

27     1  214 

209 

28 

9  43  28.01 

43  25.75 

9  36  20.5 

35  63.5 

8.46443 

9i^487 

4.66 

5.52 

28     1  16.9 

210 

29 

9  42  36.68 

42  33.61 

9  28  59.1    28  40.8 1 

8.62519 

9.4086 

4.65 

5.54 

29     1   12.1 

211 

30 

9  41  26.64 

41  22.93 

9  24     1.4 

23  51.2 

8.74058 

9.1892 

4.64 

5.56 

30     1     7.0 

212 

31 

9  39  58.82 

39  54.15 

9  21  32.8 

21  29.9 

8.82924 

-8.6947 

4.62 

5.58 

31     1     1.6 

213 

Ang.l 

9  38  1239 

38     7.94 

9  21  37.4    21  40.7 

8.89976 

+8.7602 

4.60 

5.59 

1     0  55.9 

214 

2 

9  36    9.79 

36     5.26 

9  24  17.6!  24  26.0 

8.95673 

9.2198 

4.57 

5.60 

2     0  49.9 

215 

3 

9  33  51.80 

33  47.40 

9  29  34.1    29  46.2 

9.00277 

9.4375 

4.52 

5.59 

3     0  43.7 

216 

4 

9  31  20.04 

31  15.96 

9  37  25.3   37  39.6 

9.03946 

9.5797 

4.45 

6.57 

4     0  37.3 

217 

5 

9  28  36.48 

28  32.91 

9  47  47.3I  48     2.1 

9.06774 

9.6833 

4.35 

5.55 

5     0  30.6 

218 

6 

9  25  43.49 

25  40.58 

10     0  33.4,     0  47.2 

9.08809 

9.7628 

4.21 

5.52 

6    0  23.8 

219 

7 

9  22  43.74 

22  41.61 

10  15  34.2'  15  45.5 

9.10088 

9.8251 

3.96 

547 

7     0  16.9 

220 

8 

9  19  40.21 

19  38.94 

10  32  37.7i  32  45.1 

9.10595 

9.8742 

-3.09 

541 

8    0    9.9 

221 

9 

9  16  36.17 

16  85.79 

10  51  29.2  51  31.7 

9.10305 

9.9125 

+3.85 

5.34 

9    9    2.9 

222 

10 

9  13  35.08 

13  35.57 

11  11  51.6    11  48.1 

9.09163 

9.9416 

4.19 

5.24 

9  23  56.0 

223 

11 

9  10  40.49 

10  41.76 

11  33  26.4I  33  16.5 

9.07093 

9.9626 

4.38 

5.10 

10  23  49.2 

224 

12 

9     7  55.94 

7  57.85 

11  55  53.5   55  37.0 

9.03960 

9.9762 

4.51 

4.88 

11  23  42.5 

225 

13 

9     5  24.92 

5  27.28 

12  18  52.0!  18  29.0 

8.99552 

9.9827 

4.61 

+4.37 

12  23  36.1 

226 

14 

9    3  10.79 

3  13.38 

12  42     0.4  41  31.5 

8.93531 

9.9824 

4.68 

-4.44 

13  23  29.9 

227 

15 

9     1  16.65 

1  19.21 

13     4  57.5'     4  23.7 

8.85317 

9.9755 

4.74 

4.88 

14  23  24.1 

228 

16 

8  59  45.25 

59  47.51 

13  27  22.9|  26  45.1 

8.73770 

9.9620 

4.78 

5.09 

15  23  18.7 

229 

17 

8  58  39.03 

58  40.72 

13  48  56.6 

48  16.1 

8.56188 

9.9416 

4.81 

5.20 

16  23  13.6 

230 

18 

8  58     0.08 

58    0.94 

14     9  19.9 

8  38.1 

^.22885 

9.9132 

4.84 

5.31 

17  23     9.1 

231 

19 

8  57  50.04 

57  49.83 

14  28  15.1 

27  33.6 

+7.55387 

9.8762 

4.86 

540 

18  23     4.9 

232 

20 

8  58  10.14 

58    8.66 

14  45  26.0 

44  46.3 

8.39479 

9.8288 

4.87 

546 

19  23     1.3 

233 

21 

8  59     1.22 

58  58.31 

15    0  37.4 

0     1.0 

8.66889 

9.7681 

4.88 

5.-50 

20  22  58.2 

234  1 

22 

9    0  23.74 

0  19.31 

15  13  35.9 

13     4.2 

8.83486 

9.6901 

4.88 

5.54 

21  22  55.7 

235 

23 

9     2  17.81 

2  11.79 

15  24     9.1 

23  43.3 

8.95523 

9.5853 

4.88 

5.58 

22  22  53.6 

236 

24 

9     4  43.20 

4  35.57 

15  32     &7 

31  46.7 

9.04826 

9.4347 

4.87 

5.60 

23  22  52.0 

237 

25 

9     7  39.22 

7  30.03 

15  37  15.4 

37    4.2 

9.12271 

9.1861 

4.85 

5.62 

24  22  51.0 

238 

26 

9  11     4.88 

10  54.22 

15  39  29.7 

39  27.4 

9.18429 

+84701 

4.83 

5.64 

25  22  50.5 

239 

27 

9  14  59.06 

14  47.07 

15  38  42.1 

38  48.8 

9.23596 

-8.9955 

4.81 

5.65 

26  22  504 

240 

28 

9  19  20.36 

19     7.17 

15  34  46.6 

35     2.4 

9.27963 

9.3633 

4.78 

5.66 

27  22  50.8 

241 

29 

9  24     7.00 

23  52.79 

15  27  39.4 

28    4.2 

9.31661 

9.5621 

4.75 

5.67 

28  22  51.6 

242 

30 

9  29  17.04!  29  .  2.04 

16  17  18.5 

17  51.8 

9.34802 

9.6985 

4.71 

5.67 

29  22  52.8 

243 

31 

9  34  48.48  34  32.90 

+15    3  43.7  >    4  25.0] 

+9.37466 

-9.8015 

+4.66 

-5.66 

30  22  544 

244 

340 


MERCURY,    1860. 


FOR  WASHINGTON   MEAN  NOON  AND  MERIDIAN  TRANSIT.            || 

Dft7  0f 

Log.  CoeflctoDt 
ott. 

Log.  GoeffldeBt 
of«a. 

Ueu&Sdlw 
Time  of  Me- 

8lde- 

n»l 

Sate 

«f 

Tmn- 
siL 

Month. 

At 

MettiNoon. 

At 
Tnoslt 

At 

Mean  Noon. 

At 
Tnuudt 

InlLA. 

la  Doe. 

InR.A. 

InPoc. 

ridtaaTxmndt 

d. 

h.   m.    s. 

m.   f. 

O       1       If             f       II 

d.    h.   m. 

d. 

Sept  1 

9  40  39.13 

40  23.19 

+14  46  67.4  47  46.0 

+9.39699 

-9.8836 

+4.60 

-«.65 

0  22  56.2 

245 

2 

9  46  46.59 

46  30.54 

14  27     3.5!  27  58.3 

9.41546 

9.9511 

4.54 

5.64 

1  22  584 

246  i 

3 

9  53     8.48 

52  52.63 

14    4     7.4'    5     7.3 

943062 

0.0073 

447 

6.62 

2  23     0.9 

247 

4 

9  59  42.59 

59  26.92 

13  38  17.3:  39  21.2 

9.44293 

0.0549 

4.38 

5.60 

3  23     3.5 

248 

5 

10     6  26.82 

6  11.59 

13     9  42.6    10  49.4 

945267 

0.0953 

4.27 

5.57 

4  23     6.3 

249  1 

6 

10  13  19.05 

18     442 

12  38  83.5 

39  41.9 

945997 

0.1298 

4.14 

5.53 

5  S3     9.2 

250  ! 

7 

10  20  17.17 

20     3.25 

12     5     2.0 

6  10.8 

946504 

0.1592 

8.98 

549 

6  S3  12.3 

251 

8 

10  27  19.25 

27     6.14 

11  29  20.8 

30  28.9 

946842 

0.1841 

8.79 

545 

7  S3  154 

252 

9 

10  34  23.90 

34  11.64 

10  61  42.4 

52  48.9 

947041 

0.2055 

3.50 

5.40 

8  23  18.5 

253 

10 

10  41  29.86 

41  18.50 

10  12  19.0 

13  23.1 

947109 

0.2238 

+1.68 

5.35 

9  23  21.6 

254 

11 

10  48  35.89 

48  25.49 

9  31  22.6 

32  28.6 

947050 

0.2392 

-345 

5.29 

10  23  24.8 

255 

12 

10  55  40.79 

65  31.37 

8  49     5.2 

50     2.4 

946898 

0.2521 

3.66 

5.22 

11  23  28.0 

856 

13 

11     2  43.75 

2  35.29 

8     5  38.5 

6  31.4 

9.46669 

0.2627 

3.79 

5.15 

12  23  31.1 

257 

14 

11     9  44.20 

9  36.67 

7  21  13.1 

22     1.5 

946382 

0.2715 

3.87 

5.07 

13  23  34.1 

258 

15 

11  16  41.62 

16  35.01 

6  35  59.0 

36  42.5 

946044 

0.2786 

8.92 

4.98 

14  23  37.1 

259 

16 

11  23  35.63 

23  29.93 

5  50     5.1 

50  484 

945672 

0.2841 

3.95 

4.87 

15  23  40.1 

260 

17 

11  30  25.94 

30  21.12 

5     3  39.9 

4  12.9 

945281 

0.2884 

3.97 

4.75 

16  23  43.0 

261 

18 

11  37  12.39 

37     8.41 

4  16  51.0 

17  18.7 

9.44871 

0.2916 

3.98 

4.61 

17  23  45.9 

262 

19 

11  43  54.85 

43  51.68 

3  29  45.2 

30     7.6 

9.44442 

0.2937 

3.98 

442 

18  S3  4&6 

263 

30 

n  60  33.34 

50  30.95 

2  42  S8.5 

42  45.7 

943999 

0.2949 

8.98 

4.04 

19  23  51.3 

264 

21 

11  57     7.87 

57     6.23 

1  55     6.9 

55  18.7 

9.43555 

0.2952 

3.97 

-2.68 

20  23  54.0 

265 

22 

12     3  38.51 

3  37.57 

1     7  45.2 

7  51.8 

9.43125 

0.2950 

3.96 

+8.97 

21  23  56.6 

266 

23 

12  10     5.34 

10     5.07 

+  0  20  27.3 

20  29.1 

942706 

0.2941 

3.95 

4.29 

22  23  59.0 

267 

24 

12  16  38.49 

16  28.87 

-  0  26  42.5 

26  45.5 

942299 

0.2925 

3.93 

4.46 

24     0     1.5 

268 

23 

12  22  48.13 

22  49.14 

1  13  40.3 

13  48.0 

941906 

0.2904 

3.91 

4.57 

25     0    3.9 

269 

26 

12  29     4.41 

29     6.03 

2    0  22.3 

0  34.6 

94 1 529 

0.2879 

3.89 

4.64 

26    0    6.2 

270  1 

27 

12  35  17.51 

35  19.71 

2  46  46.4 

47     2.8 

941170 

0.2848 

3.86 

4.68 

27     0     8.5 

271 

28 

12  41  27.62 

41  30.37 

3  32  50.2 

33  10.7 

940829 

0.2814 

3.83 

4.72 

28    0  10.7 

272 

29 

12  47  34.91 

47  38.19 

4  18  31.8 

18  56.3 

940507 

0.2777 

3.80 

4.77 

29    0  12.9 

273 

30 

12  53  39.57 

53  43.36 

5    3  48.6 

4  16.8 

9.40204 

0.2785 

3.77 

4.82 

30     0  15J0 

274 

Oct    1 

12  59  41.79 

59  46.08 

5  48  37.6 

49     9.4 

9.39921 

0.2689 

3.74 

4.66 

1     0  17.1 

375 

2 

13     5  41.73 

5  46.52 

6  32  57.6 

33  82.9 

9.39658 

0.2640 

3.70 

4.88 

2     0  19.S 

276  i 

3 

13  11  39.58 

11  44.84 

7  16  46.9 

17  25.5 

9.39414 

0.2588 

3.65 

4.89 

.  3     0  21.3 

277 

4 

13  17  35.50 

17  41.22 

8    0     4.2 

0  45.7 

9.39190 

0.2530 

3.61 

4.91 

4    0  23.2 

278 

5 

13  23  29.67 

23  35.84 

8  42  47.6 

43  32.0 

9.38988 

0.2475 

3.58 

4.93 

5     0  25.1 

279 

6 

13  29  22.26 

29  28.86 

9  24  55.9 

25  43.2 

9.38797 

0.2413 

3.55 

4.94 

6    0  27.1 

280 

7 

13  35  13.36 

35  20.41 

10     6  27.8 

7  17.7 

9.38620 

0.2340 

3.51 

4.96 

7     0  29.0 

281 

8 

13  41     3.06 

41  10.59 

10  47  22.1 

48  14.4 

9.38462 

0.2281 

845 

4.97 

8     0  30.9 

282 

9 

13  46  51.65 

46  59.60 

11  27  37.3 

28  31.8 

9.38332 

0.2209 

3.39 

4.98 

9     0  82.8 

283 

10 

13  52  39.27 

62  47.61 

12     7  11.8 

8     8.4 

9.38212 

0.2133 

3.36 

5.00 

10    0  34.6 

284 

11 

13  58  25.93 

58  34.68 

12  46    4.8 

47     3.3 

9.88092 

0.2054 

3.33 

5.01 

11     0  36.5 

285  , 

12 

14     4  11.65 

4  20.83 

13  24  15.0 

25  15JJ 

9.37979 

0.1973 

3.30 

5.02 

12    0  38.3 

286  1 

13 

14     9  56.50 

10     6.09 

14     1  41.4 

2  43.3 

9.37879 

0.1887 

3.26 

5.04 

13     0  40.1 

287 

14 

14  15  40.61 

15  50.61 

14  38  22.5 

39  25.8 

9.37788 

0.1796 

3.22 

5.05 

14     0  41.9 

288  1 

15 

14  21  24.04 

21  34.45 

15  14  16.9 

15  21.5 

9.37705 

0.1701 

3.17 

5.06 

15     0  43.7 

289 

16 

14  27     6.83 

27  17.65 

15  49  23.5 

50  29.2 

9.37629 

0.1599 

3.13 

5.07 

16     0  45.5 

290  i 

17 

14  32  49.04 

33     0.25 

16  23  40.7 

24  47.3 

9.37552 

0.1495 

3.19 

5.09 

17     0  47.2 

291 

18 

14  38  30.62 

38  42.23 

16  57     7.3 

58  14.7 

9.37465 

0.1384 

3.24 

5.10 

18     0  49.0 

292 

19 

14  44  11.51 

44  23.50 

17  29  42.1 

30  50.0 

9.37372 

0.1267 

3.25 

5.11 

19     0  50.7 

293  , 

20 

14  49  51.64 

50    4.00 

18     1  23.5 

2  31.7 

9.87273 

0.1143 

3.29 

5.12 

20     0  524 

294  I 

21 

14  55  30.95 

55  43.68 

18  32  10.2 

33  18.5 

9.37162 

0.1013 

3.35 

5.13 

21     0  54.1 

295 

22 

15     1.    9.34 

1  22.46 

19     $     0.4 

3     8.7 

9.37034 

0.0874 

3.40 

5.14 

22     0  55.9 

296 

23 

15     6  46.68 

7     0.12 

19  30  52.5 

32     0.5 

9.36888 

0.0726 

847 

5.16 

23     0  57.5 

297  ' 

24 

15  12  22.79 

12  36.55 

19  .58  45.1 

59  52.5 

9.36714 

0.0569 

3.54 

5.17 

24    0  59.1 

298  1 

25 

15  17  57.46 

18  11.55 

20  25  36.3 

26  42.9 

9.36511 

0.0401 

3.61 

5.18 

25     1     0.8 

299 

26 

15  23  30.44 

23  44.82 

20  51  24.3 

52  29.9 

9.36264 

0.0221 

3.68 

5.19 

26     1     24 

300 

27 

15  29     1.41 

29  16.06 

21   16     7.3 

17  11.7 

9.35981 

0.0028 

3.75 

5.21 

27     1     4.0 

301 

28 

15  34  30.01 

34  44.89 

21  39  43.3 

40  46.1 

9.35641 

9.9818 

3.83 

5.22 

28     1     5.5 

302 

29 

15  39  55.82 

40  10.90 

22     2  10.4 

3  11.3 

9.35235 

9.9593 

3.90 

5.23 

29     1     7.0 

303 

SO 

15  45  18.36|  45  33.59 

22  23  26.6 

24  25.4 

9.34755 

9.9348 

8.96 

5.24 

30     1     84 

304| 

31 

15  50  37.06  50  52.39 

22  43  29.5'  44  25.9 

9.34186 

9.9079 

4.03 

5.26 

31     1     9.8 

305 

32 

15  55  51.26  56    6.63 

-23     2  16.6     8  10.2 

+9.33512 

-9.8781 

-4.10 

+5.28 

32     1  11.1 

306i 
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FOR   WASHINGTOiN   MEAN  NOON  AND  MERIDIAN  TRANSIT.            | 

Day  of 

UOQth. 

RlghtA^^on. 

Appcrmt  DeoUnBHoD. 

Log.  CoefBcioDt 
oft. 

Log.  Coefflclant 
oft*. 

Mean  Solar 

Time  of  He- 

ridkmTnDBit. 

Side- 
real 
Data 
of 
Tran- 
sit. 

Ai 

HeanNoon. 

At 
Tmnait. 

At 

MeaaKoon. 

At 
Tturft. 

InEJL. 

In  Dee. 

LiRJk. 

In  Dee, 

d. 

h.    m.    g. 

m.      8. 

O        1        /I      '        1        If 

d.    h.  m. 

d. 

Nov.  1 

15  55  51.26 

56     6.63 

-23    2  16.6     3  10.2 

+9.33512 

-9.8781 

-4.10 

+bJSt% 

1     1   11.1 

306 

S 

16     1     0.22 

1   15.56 

23  19  45.3;  20  35.8 

9.32712 

9.8450 

4.17 

5.29 

2     1   12.3 

307  1 

3 

16     6     3.06 

6  18.30 

23  35  53.2.  36  40.3 

9.31761 

9.8082 

4.23 

5.30 

3     1   134 

308 

4 

16  10  58.77 

11  13.82 

23  50  37.9.  51  21.3 

9.30628 

9.7666 

4,30 

5.31 

4     1   144 

309 

5 

16  15  46^ 

16    0.96 

24    3  56.5'    4  35.8 

9.29283 

9.7187 

4,36 

5.33 

5     1   15,1 

310 

6 

16  20  24.17 

20  38.49 

24  15  45.6.  16  20.4 

9.27680 

9.6626 

442 

5.35 

6     1   15.8 

311 

7 

16  24  51.14 

25     4.94 

24  26     2.0  26  32.0 

9.25752 

9.5960 

4.48 

5.36 

7     1   164 

312  1 

8 

16  29     5.47 

29  18.59 

24  34  42.3|  35     7.2 

9.23428 

9.5136 

4.54 

5.38 

8     1  16.6 

313 

9 

16  33     5.30 

33  17.60 

24  41  42.9'  42    2.3 

9.20589 

9.4076 

4.60 

540 

9     1  16.7 

314  i 

10 

16  36  48.58 

36  59.90 

24  46  59.4  47  13.1 

9.17152 

9.2598 

4.66 

5.41 

10     1  16.5 

315  ; 

11 

16  40  13.02 

40  23.19 

24  50  27.4  50  35.2 

9.12851 

9.0204 

4.71 

5.43 

11     1   15.9 

316 

12 

16  43  16.05 

43  24.90 

24  52     2.4   52    4.0 

9.07406 

-8-3870 

4.76 

5.45 

12     1   14.9 

317 

13 

16  45  54.88 

46     2.23 

24  51  39.21  51  34.6 

9.00326 

+8.7782 

4.81 

5.48 

13     1   13.6 

318  1 

14 

16  48     6.54 

48  12.26 

24  49  10.9 

49     0.0 

8.90729 

9.1743 

4.86 

5.50 

14     1  11.9 

319  ' 

15 

16  49  47.86 

49  51.90 

24  44  30.5 

44  13.4 

8.76775 

9.3862 

4.91 

5.52 

15     1     9.6 

320 

16 

16  50  55.60 

50  57.84 

24  37  31.1 

37    8.1 

8.53321 

9.5344 

4.95 

5.54 

16     1     6.7 

321 

17 

16  51  26.53 

51  26.97 

24  28     5.6 

27  37.1 

+7.87647 

9.6500 

4.98 

5.57 

17     1     3.3 

322 

18 

16  51  17.64 

51  16.35 

24  16     6.4 

15  33.3 

-8.32323 

9.7452 

5.01 

6.59 

18    0  59.2 

323 

19 

16  50  26.29 

50  23.47 

24     1  25.2 

0  48.6 

8.70920 

9.8268 

5.03 

5.61 

19     0  54.3 

324 

20 

16  48  50.58 

48  46.53 

23  43  55.1 

43  16.5 

8.91529 

9.8976 

5.04 

5.62 

20    0  48.8 

325 

31 

16  46  29.69 

46  24.85 

23  23  31.7 

22  53.0 

9X>5475 

9.9593 

5.03 

5.62 

21     0  42.5 

326 

n 

16  43  24.22 

43  19.11 

22  60  14.5 

59  38.0 

9.15700 

0.0125 

5.01 

5.61 

22     0  35.5 

327 

23 

16  39  36.58 

39  31.81 

22  34    8.8 

33  37.1 

9.23371 

0.0576 

4.96 

5.57 

23    0  27.8 

328 

24 

16  35  11.20 

35     7.39 

22    5  27.8 

5     3.6 

9.29041 

0.0939 

4.87 

5.50 

24    0  19.5 

329 

25 

16  30  14.72 

30  12.43 

21  34  34.9 

34  20.7 

9.32991 

0.1209 

4.73 

6.37 

25     0  10.7 

330 

26 

16  24  55.75 

24  55.41 

21     2     4.8 

2     2.6 

9.85367 

0.1376 

4.46 

+5.10 

26    0     1.5 

331 

27 

16  19  24.48 

19  26.27 

20  28  42.6 

28  53.4 

9.36235 

0.1431 

-3.35 

-8.58 

26  23  52.2 

332 

28 

16  13  52.32 

13  56.16 

19  55  21.6 

55  45.1 

9.35627 

0.1364 

+4,39 

5.16 

27  23  42.8 

333 

29 

16     8  30.29 

8  36.03 

19  23    0.1 

23  34.7 

9.33640 

0.1163 

4,70 

545 

28  93  33.5 

334 

30 

16    3  28.91 

3  35.96 

18  52  36.3 

53  19.1 

9.29869 

0.0817 

4.85 

5.61 

29  23  24.6 

335 

Dec  1 

15  58  57.18 

59     4.92 

18  25     3.1 

25  50.2 

9.24520 

0.0809 

4.94 

5.71 

0  23  16.1 

336 

2 

15  55     2.13 

55     9.85 

18     1     2.3 

I  49.9 

9.17232 

9.9617 

5.00 

5,77 

1  23    8.3 

337 

3 

15  51  48.61 

51  55.64 

17  41     4.6 

41  48.3 

9.07522 

9.8695 

5.03 

6.80 

-  2  23     1.2 

338 

4 

15  49  19.35 

49  25.13 

17  25  27.6 

26     4.3 

8.94385 

9.7463 

5.03 

5.81 

3  22  54.8 

339 

5 

15  47  35.18 

47  39.25 

17  14  16.9 

14  43.8 

8.75284 

9.5736 

54)3 

5.60 

4  22  49.1 

340 

6 

15  46  35.57 

46  37.66 

17     7  26.6 

7  42.0 

-8,52311 

9.2970 

5.01 

5.78 

5  22  44.1 

341 

7 

15  46  18.75 

46  18.61 

17     4  43.9 

4  46.9 

+7.38941 

+8.5175 

4.99 

5.74 

6  22  39.8 

342 

8 

15  46  42.26 

46  39.85 

17     5  49.5 

5  40.0 

8.46885 

-9.0709 

4.95 

5,69 

7  22  36.2 

343 

9 

15  47  43.15 

47  38.50 

17  10  21.0 

9  59.4 

8.73496 

9,4019 

4.92 

5.64 

8  22  33.3 

344 

10 

15  49  18J{3 

49  11.53 

17  17  55.0 

17  22.3 

8.88667 

9.5690 

4.87 

5.58 

9  22  30.9 

345 

11 

15  51  24.66 

51  15.85 

17  28    6.6 

27  24.0 

8.98942 

9.6739 

4.83 

5.51 

10  22  29.1 

346 

12 

15  53  59.07 

53  48.40 

17  40  32.3 

39  41.1 

9.06488 

9.7460 

4.78 

5.43 

11  22  27.7 

347 

13 

15  56  58.74 

56  4640 

17  54  49.8 

53  51.4 

9.12293 

9.7978 

4.73 

5.34 

12  22  26.7 

348 

14 

16     0  21.00 

0     7.17 

18  10  38.5 

9  34.4 

9.16902 

9.8353 

4.69 

5.24 

13  22  26.0 

349 

15 

16     4    3.47 

3  48.35 

18  27  39.5 

26  31.1 

9.20647 

9.8625 

4.64 

5.12 

14  22  25.8 

350 

16 

16     8    4.04 

7  47.84 

18  45  35.5 

44  24.0 

9.33748 

9.8816 

4,59 

4.98 

15  22  25.9 

351 

17 

16  12  20.81 

12    3.64 

19     4  11.2 

2  57.8 

9.26342 

9.8943 

4.54 

4.80 

16  22  26.2 

352 

18 

16  16  52.01 

16  34.03 

19  23  13.1 

21  58.8 

9.28535 

9.9021 

4.49 

4.55 

17  22  26.7 

353 

19 

16  21  36.16 

21  17.55 

19  42  29.5 

41  15.1 

9.30415 

9.9056 

4.45 

-8.95 

18  22  27.5 

354 

20 

16  26  31.96 

26  12.85 

20     1  49.7 

0  36.1 

9.32042 

9.9052 

4.40 

+4.15 

19  22  28.5 

355 

21 

16  31  38.25 

31  18.76 

20  21     4.2 

19  52.2 

9.33458 

9.9014 

4.36 

4.53 

20  22  29.7 

356 

22 

16  36  54.02 

36  34.25 

20  40    4.7 

38  54.8 

9.34702 

9.8947 

4.31 

4.71 

21  22  31.1 

357 

23 

16  42  18^9 

41  58.44 

20  58  43.8 

57  86.5 

9.35802 

9,8851 

4.27 

4.83 

22  22  324 

358 

24 

16  47  50.61 

47  30.56 

21  16  55.0 

15  50.7 

9,36780 

9.8728 

4.23 

4.91 

23  22  34.0 

359 

25 

16  53  29.96 

53     9.91 

21  34  32.6 

33  31.7 

9.37654 

9.8579 

4.19 

4.97 

24  22  35.7 

360 

26 

16  59  15.83 

58  55.86 

21  51  31.4 

50  84.2 

9.38441 

9.8403 

4.16 

5.02 

25  22  37.5 

361 

27 

17     5     7.72 

4  47.88 

22     7  46.8 

6  53.4 

9.39154 

9.8200 

4.12 

5.06 

26  22  394 

362 

28 

17  11     5.16 

10  45.52 

22  23  14.8 

22  25.4 

9.39802 

9.7969 

4.09 

5.09 

27  22  414 

363 

29 

17  17     7,72 

16  48.37 

22  37  51.7 

37    6.4 

9.40393 

9.7707 

4.06 

5.12 

28  22  43.6 

364 

30 

17  23  15.04 

22  56.01 

22  51  34.0 

50  52.9 

9.40936 

9.7411 

4.03 

5.14 

29  22  45.8 

365 

.     31 

17  29  26.78 

29     8.09 

23    4  18.8 

3  41.9 

9.41434 

9.7076 

4.00 

5.16 

30  22  48.0 

366 

32 

17  35  42.64i  35  24.35 

-23  16    3.4 

15  30.7 

+9.41894 

-9.6696 

+3.97 

+5.18 

31  22  50.3 

367 
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FOR  WASHINGTON   MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Dftyof 
Month. 

Right  AMendon. 

MeenSoler 

Time  of  Me- 
ridian Tzmnalt. 

aide, 
nel 
1Mb 

«r 

Tnn- 
•It. 

At 

Mean  Noon. 

At 

Tnadt. 

At 

Mean  Noon. 

At 

Tnndt. 

laBJL 

In  Sec 

InR.A. 

In  Dee. 

d. 

h.    m.     8. 

m.    f. 

-20  4i  33.1 

1       u 

d. 

h.m. 

""IT 

Jan.   1 

20  27     5.62 

87  28.29 

48  17.9 

+9.38508 

+9.8554 

-3.50 

+4.93 

1 

1  44.8 

0 

2 

20  33  16.45 

38  39.31 

20  38     3.4  SO  44.6 

9.33330 

9.8701 

3.50 

4.92 

2 

1  46.1 

1 

8 

20  37  25.96 

87  48.97 

20  13  58.4   12  36.1 

9.33139 

9.8841 

3.51 

4.91 

3 

1  47.3 

9 

4 

20  43  84.14 

43  57.29 

19  55  18.7   53  63.0 

9.32949 

9.8974 

3.51 

4.91 

4 

1  48.4 

3 

5 

30  47  40.97 

48    4.37 

19  86    4.8  34  85.7 

9.32762 

9.9103 

3.53 

4.90 

5 

1  49.6 

4 

6 

80  52  46.45 

53     9.89 

19  16  17.8   14  44.8 

9.32563 

9.9223 

3.53 

4.88 

6 

1  50.7 

5 

7 

20  57  50.56 

58  14.14 

18  55  57.2 

54  21.1 

9.32368 

9.9338 

8.53 

4.87 

7 

1  51.9 

6 

8 

21     2  53.29 

3  16.99 

18  35     5.3 

33  S5.7 

9.33170 

9.9447 

3.53 

4.86 

8 

1  53.0 

7 

9 

81     7  54.64 

8  18^6 

18  IS  42.3 

11  59.3 

9.31978 

9.9552 

3.53 

4.65 

9 

1  54.1 

8 

10 

21   13  54.61 

13  18^ 

17  51  48.8 

50     2.4 

9.31769 

9.9651 

3.51 

4.84 

10 

1  55.9 

9 

11 

21   17  53.80 

18  17.24 

17  29  25.6 

27  85.9 

9.31574 

9.9745 

3.52 

4.82 

11 

1  56.9 

10 

18 

21  22  50.44 

23  14.58 

17     ft  83.5 

4  40.5 

9.31378 

9.9836 

3.51 

4.81 

13 

1  57.9 

11 

13 

21  27  46.31 

88  10.54 

16  43  13.2 

41  17.0 

9.31173 

9.9922 

3.50 

4.80 

13 

1  58.9 

19 

14 

21  33  40.83 

83     5.14 

16  19  25.6!  17  86.3 

9.30978 

O.O0O4 

3.51 

4.79 

14 

1  59.1 

13 

15 

21  37  34.03 

37  58.41 

15  55  11.4 

53    9.0 

9.30777 

0X)082 

8.50 

4.78 

15 

9    0.1 

14  ' 

16 

21  42  85.87 

42  50.34 

15  80  31.4 

28  25.8 

9.30588 

0.0158 

8.50 

4.76 

16 

9    IjO 

15 

17 

21  47  16.41 

47  40.96 

15     5  26.0 

3  17.5 

9.30888 

0.0228 

3.49 

4.75 

17 

9     1.9 

16 

18 

2t  53     5.64 

53  30.26 

14  39  56.61  37  45.0 

9.30191 

0.0296 

3.48 

4.73 

18 

9    8.8 

17 

19 

21  56  53.60 

57  18.88 

14  14    3.8 

11  49.3 

9.30009 

0.0860 

8.47 

4.72 

19 

2    3.7 

18 

20 

23     1  40.31 

3     5.05 

18  47  48.3 

45  31.0 

9i29613 

0.0422 

3.47 

4.71 

20 

9    4.5 

19 

21 

22     6  25.78 

6  50.57 

18  21  10.9 

18  50.9 

9.39626 

0.0480 

8.47 

4.69 

21 

2     5.8 

20 

22 

22  11  10.03 

11  84.87 

13  54  12.5 

51  49.8 

9.29441 

0.0536 

8.45 

4.68 

22 

2     6.1 

21  . 

23 

23  15  53.08 

16  17.97 

18  86  53.8 

24  28.5 

9.29257 

0.0588 

3.44 

4.65^ 

23 

9    6.9 

22  1 

24 

23  20  84.95 

20  59.88 

11  59  15.7 

56  47.8 

9.29078 

0.0638 

3.42 

4.63 

24 

9     7.6 

23 

25 

83  25  15.68 

25  40.66 

11  31  18.9 

28  48.5 

9.28906 

0.0685 

3.42 

4.61 

25 

9    8.4 

24 

26 

22  29  55.30 

80  20.3S 

11     8    4.3 

0  81.5 

9.28732 

0.0730 

3.41 

4.59 

26 

9    9.1 

25 

27 

23  34  33.81 

84  58.86 

10  84  82.6 

81  57.5 

9.28559 

0.0772 

3.39 

4.57 

27 

9    9-8 

26  ! 

1           28 

23  39  11.24 

39  36.32 

10     5  44.8 

3     7.4 

9.28396 

0.0818 

3.38 

4.54 

28 

9  10.5 

27 

!           29 

22  43  47.64 

44  1277 

9  36  41.6 

34     2.0 

9.28236 

0.0849 

3.37 

4.53 

29 

2  11.2 

28 

1           30 

22  48  23.03 

48  4ai9 

9     7  23.9 

4  42.3 

9.26078 

0.0884 

3.36 

4.50 

80 

9  11.8 

29 

31 

23  52  57.44 

53  22.63 

8  37  52.3 

35     8.7 

9.27925 

0.0917 

8.34 

4  47 

81 

9  12.4 

30 

Feb.   1 

22  57  30.90 

57  56.11 

8     8     7.6 

5  22.1 

9.27779 

0.0945 

3.33 

4.44 

32 

2  13.0 

31 

1             ^ 

23     2    3.45 

2  28.69 

7  88  10.7 

35  S3.3 

9.27634 

0.0977 

8.30 

4.41 

83 

9  13.6 

39 

3 

23     6  35.18 

7     0.40 

7     8     2.3     5  13.1 1 

9.27499 

0.1003 

3.29 

4.38 

34 

9  14.9 

33  ; 

4 

23  U     5.96 

n  31.87 

6  87  43.8 

34  52.3 

9.27367 

0.1028 

3.23 

4.34 

35 

9  14.8 

34 

5 

23  15  36.00 

16     1.36 

6     7  14.1 

4  21.6 

9.27244 

0.1050 

3.25 

4.33 

86 

2  15.4 

35 

6 

23  20     5.29 

80  80.67 

5  36  35.9 

33  41.8 

9.27123 

0.1071 

8.21 

4.87 

87 

9  15.9 

36 

7 

23  84  33.84 

84  59.84 

5     5  49.1      8  53.6 

9.27008 

0.1091 

3.19 

4.22 

38 

9  16.4 

37 

1             8 

23  29     1.71 

89  87.14 

4  34  54.5  31  57.7 

9.26900 

0.1108 

3.14 

4.19 

39 

9  16.9 

38 

i             9 

23  33  28.94 

33  54.41 

4     3  53.0 

0  54.9 

9.26802 

0.1124 

3.13 

4.11 

40 

9  174 

39 

!      10 

23  37  55.58 

38  81.09 

3  33  45.1 

29  459 

9.26706 

0.1137 

8.10 

4.07 

41 

9  17.9 

40 

11 

23  43  21.65 

42  47.20 

3     1  31.7 

58  31.4 

9.26616 

0.1149 

3.04 

8.99 

42 

2  18.4 

41 

18 

23  46  47.20 

47  12.79 

8  30  13.4 

27  12.0 

9.26536 

0.1160 

8.03 

3.91 

43 

2  18.9 

49 

13 

23  51   12.28 

51  37.92 

I  58  51.0 

55  48.6 

9.26461 

0.1168 

8.96 

8.86 

44 

9  19.4 

43  ! 

14 

23  55  36.92 

56    2.61 

1  87  25.2 

24  81.9 

9.26898 

O.U75 

3.93 

8.68 

45 

9  19.9 

44 

15 

0    0     1.17 

0  26.90 

0  55  56.7 

52  52.6 

9.26331 

0.1181 

3.86 

3.46 

46 

9  90^ 

46  . 

16 

0    4  25.06 

4  50.85 

-  0  24  26.3 

21  21.4 

9.26278 

0.1184 

9.86 

+2.99 

47 

9  20.8 

47  [ 

17 

0     8  48.65 

9  14.50 

+  0    7     5.3 

10  10.9 

9.26228 

0.1186 

S.79 

•9.68 

48 

9  81.8 

48 

18 

0  13  11.94 

13  37.87 

0  38  37.4 

41  43.6 

9.26186 

0.1187 

2.68 

8.47 

49 

9  91.7 

49  ! 

19 

0  17  35.00 

18    0.97 

1  10    9.8 

13  15.9 

9.96148 

0.1184 

2.59 

SAB 

50 

9  98.1 

50  : 

20 

0  21  57.85 

22  23.87 

1  41  39.9 

44  47.1 

9.26118 

0.1183 

2.46 

3.76 

51 

9  82.6 

51  ; 

21 

0  26  80.54 

26  46.62 

2  13     8.9 

16  16.4 

9.26095 

0.1176 

2.29 

3.86 

52 

9  2$i> 

52 

22 

0  30  43.11 

31     9.25 

3  44  S5.4 

47  43.8 

9.26077 

0.1170 

1.99 

3.99 

53 

9  23.4 

53  ! 

23 

0  35     5.59 

35  31.80 

3  15  58.8 

19     6.8 

9  26067 

0.1162 

-1.68 

4.05 

54 

9  23.8 

54  I 

24 

0  39  28.03 

39  54.32 

3  47  1&3 

50  26.5 

9.26062 

0.1153 

+1.68 

4.13 

55 

9  94^ 

55  1 

25 

0  43  50.45 

44  16.88 

4  18  S3.2 

21  41.4 

9.26065 

0.1140 

1.68 

4.17 

56 

9  94.7 

56 

26 

0  48  12.89 

48  39.34 

4  49  42.5 

.52  50.7 

9.26067 

0.1126 

2.16 

4.21 

57 

9  25.2 

57 

27 

0  52  35.36 

53     1.90 

5  20  45.5 

23  53.6 

9.26078 

0.1112 

9.46 

4.26 

58 

2  25.6 

58 

28 

0  56  67.89 

57  24.51 

5  51  41.7 

54  49.6 

9.26089 

0.1095 

2.59 

4.31 

59 

2  26i) 

59 

29 

1     1  20.54 

1  47.25 

6  82  30.3 

25  37.9 

9.26113 

0.1076 

2.59 

4.33 

60 

9  26.4 

60 

30 

1     5  43.35 

6  10.16 

6  53  10.5 

56  17.8 

9.96138 

0.1055 

2.68 

4.36 

€1 

2  26  J 

61  i 

31 

1   10     6.32!  10  33.23 

+  7  23  41.7   26  48.6 1 

+9.26171 

+04033 

+2.72 

-4.39 

63 

9  97.3 

69 
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iii^r«r 

Apparent 
lUghtAMension. 

Los.FMtocC. 

Log.  Factor  |9. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

Mean  Noon. 

At 

At 
Mem  Noon. 

At 
Tmult. 

InlLA. 

In  Dec. 

InlLA. 

In  Dec. 

ridian  Transit. 

of 
Tran- 
sit. 

d. 

h*    m.    8. 

m.    s. 

O       1       It 

f     If 

d. 

h.m. 

d. 

liar.  1 

1     5  43.35 

6  10.16 

+  6  58  10.5 

56  17.8 

+9.26138 

+0.1055 

+2.68 

-4.36 

61 

2  26.9 

61 

2 

1  10    6.32 

10  33.23 

7  23  41.7 

26  48.6 

9.26171 

0.1033 

2.72 

4.39 

62 

2  27.3 

62 

3 

1  14  29.50 

14  5650 

7  54    3.2 

57     9.6 

9.26204 

0.1009 

2.83 

4.43 

63 

2  27.7 

63  ' 

4 

1  18  52.91 

19  20.02 

8  24  143 

27  20.0 

9.26249 

0.0983 

2.86 

4.46 

64 

2  28.1 

64 

5 

1  23  16.60 

23  43.83 

8  54  14.2 

57  19.4 

9.26297 

0.0955 

2.91 

4.48 

65 

2  28.6 

65  1 

e 

1  27  40Ji9 

28     7.94 

9  24     2.2 

27     6.8 

9.26349 

0.0925 

2.93 

4.51 

66 

2  29.0 

66 

7 

I  32    4.92 

32  32.38 

9  53  37.5 

56  41.3 

.  9.26407 

0.0894 

2.96 

4.52 

67 

2  29.5 

67  ' 

8 

1  36  29.61 

86  57.20 

10  22  59.6 

26    2.4 

9.26467 

0.0860 

3.01 

4.54 

68 

2  30.0 

68  , 

9 

1  40  54.69 

41  22.42 

10  52     7.9 

55    9.7 

9.26533 

0.0825 

3.04 

4.56 

69 

2  30.5 

69  1 

10 

1  45  20.19 

45  48.06 

U  21     1.7 

24     2.5 

9.26607 

0.0788 

3.04 

4.59 

70 

2  31.0 

70 

11 

1  49  46.15 

50  14.16 

11  49  40.2 

52  40.1 

9.26682 

0.0748 

3.06 

4.60 

71 

2  31.5 

71 

12 

1  54  12.57 

54  40.72 

12  18     2.7 

21     1.5 

9.26758 

0.0707 

3.10 

4.62 

72 

2  32.0 

72 

13 

1  58  39.48 

69     7.77 

12  46     8.5 

49     6.1 

9.26841 

0^63 

3.10 

4.64 

73 

2  32.5 

78 

14 

2    3     6.92 

3  35.37 

13  13  57.0 

16  53.3 

9.26931 

0.0617 

3.11 

4.65 

74 

2  33.0 

74 

15 

2    7  34.92 

8    3.52 

la  41  27JS 

44  22.4 

9.27020 

0.0569 

3.14 

4.67 

75 

2  33.5 

75 

16 

2  12    347 

12  82.23 

14    8  39.3 

11  32.7 

9.27U2 

0.0518 

3.16 

4.68 

76 

2  34.0 

76 

17 

2  16  38.60 

17     1.53 

14  35  31.7 

38  23.6 

9.27210 

0.0465 

3.16 

4.70 

77 

2  34.6 

77 

18 

2  21     2.34 

21  31.43 

15     2     4.1 

4  54.4 

9.27308 

0.0409 

3.16 

4.71 

78 

2  35.1 

78 

19 

2  25  32.69 

26     1.95 

15  28  15.7 

31     4.4 

9.27408 

0.0351 

3.16 

4.72 

79 

2  35.7 

79 

20 

2  30    3.65 

30  33.10 

15  54    5.9 

56  52.9 

9.27507 

0.0291 

3.18 

4.74 

80 

2  36.3 

80 

21 

2  34  35.95 

35     4.88 

16  19  34.1 

22  19.3 

9.27605 

0.0226 

8.18 

4.75 

81 

2  36.9 

81 

22 

2  39     7.47 

39  37.28 

16  44  39.5 

47  22.8 

9.27709 

0.0160 

3.19 

4.76 

82 

2  37.5 

82 

23 

2  43  40.34 

44  10.34 

17     9  21.5 

12    2.8 
36  18.5 

9.27812 

0X1091 

3.19 

4.78 

83 

2  38.1 

83 

24 

2  48  13.85 

48  44.03 

17  33  39A 

9.27912 

0.0018 

3.18 

4.79 

84 

2  38.7 

84 

25 

2  52  47.99 

53  18.35 

17  57  32.4 

0    9.2 

9.28012 

9.9940 

8.16 

4.80 

85 

2  39.3 

85 

25 

2  57  22.75 

57  53.29 

18  20  59.8 

23  84.4 

9.28106 

941861 

3.16 

4.80 

86 

2  39.9 

86 

27 

3     1  58.12 

2  28.86 

18  44     iJSi 

46  33.6 

9.28203 

9.9779 

3.14 

4.81 

87 

2  40.6 

87 

28 

3    6  34.09 

7     5.02 

19     6  36i) 

9    6.0 

9.28301 

9.9692 

3.13 

4.82 

88 

2  41.2 

88 

29 

3  11   10.67 

11  41.80 

19  28  43.4 

31   10.9 

9.28395 

9.9601 

8.11 

4:82 

89 

2  41.9 

89 

30 

3  15  47.84 

16  19.17 

19  50  22.8 

52  47.8 

9.28484 

9.9507 

8.10 

4.85 

90 

2  42.6 

90 

81 

3  20  25.57 

20  57.10 

20  11  83.7 

13  56.0 

9.28570 

9.9408 

3.08 

4  85 

91 

2  43.3 

91 

Apr.  1 

3  25    3.84 

25  35.56 

20  32  15.4 

34  34.9 

9.28654 

9.9306 

3.08 

4.86 

92 

2  44.0 

92 

2 

3  29  42.64 

30  14.56 

20  52  27.5 

54  44.2 

9.28735 

9.9198 

3.04 

4.86 

93 

2  44.7 

93 

3 

3  34  21.94 

34  54.05 

21  12     9.3 

14  23.1 

9.28810 

9.9086 

3.03 

4.87 

94 

2  45.4 

94 

4 

3  39     1.71 

39  34.01 

21  31  20.3 

33  81.1 

9.28881 

9.8969 

3.01 

4.88 

95 

2  46.1 

95 

5 

3  43  41.93 

44  14.42 

21  50    0.1 

52    7.8 

9.28948 

9.8847 

2.99 

4.89 

96 

2  46.8 

96 

6 

3  48  22.57 

48  55.26 

22     8     8.2 

10  12.8 

9.29018 

9.8719 

2.91 

4.89 

97 

2  47.6 

97 

7 

3  53    3.61 

53  36.50 

22  25  44.1 

27  45.5 

9.29070 

9.8586 

2.86 

4.90 

98 

2  48.4 

98 

8 

3  57  44.99 

58  18.05 

22  42  47.4 

44  45.5 

•  9.29118 

9.8447 

2.86 

4.91 

99 

2  49.1 

99 

9 

4    2  26.68 

2  59.92 

22  59  17.6 

1  12.2 

9.29169 

9.8301 

2.76 

4.91 

100 

2  49.8 

100 

10 

4     7     8.67 

7  42.10 

23  15  14.2 

17     5.3 

9.29212 

9.8145 

2.64 

4.91 

101 

2  50.6 

101 

11 

4  11  50.91 

12  24.52 

23  30  36.6 

32  24.2 

9.29243 

9.7985 

2.59 

4.92 

102 

2  51.4 

102 

12 

4  16  33.34 

17     7.18 

23  45  24.8 

47     8.8 

9.29272 

9.7817 

2.38 

4.93 

103 

2  52.2 

103 

13 

4  21  15.93 

21  49,89 

23  59  38.4 

1  18.7 

9.29292 

9.7640 

+1.99 

4.93 

104' 

2  53.0 

104 

14 

4  25  58.62 

26  32.75 

24  IS  16.9 

14  53.4 

9.29303 

9.7452 

-1.68 

4.94 

105 

2  53.8 

105 

15 

4  30  41.35 

31   15.61 

24  26  19.9 

27  52.4 

9.29304 

9.7254 

2.29 

4.94 

106 

2  54.5 

106 

16 

4  35  24.06 

35  58.45 

24  38  47.2 

40  15.7 

9.29295 

9.7047 

2.46 

4.94 

107 

2  55.2 

107 

17 

4  40     6.69 

40  41.23 

24  50  38.7   52    3.2 1 

9.29281 

9.6828 

2.68 

4.94 

108 

2  56.0 

108 

18 

4  44  49.19 

45  23.85 

25     1  54.2 

3  14.6 

9.29255 

9.6595 

2.81 

4.95 

109 

2  56.7 

109 

19 

4  49  31.49 

50     6.2S 

25  12  33.2 

13  49.4 

9.29220 

9.6345 

2.91 

4.95 

110 

2  57.5 

110 

20 

4  54  13.5^ 

54  48.42 

25  22  35.4 

23  47.3 

9.29174 

9.6077 

8.03 

4.95 

111 

2  58.3 

111 

21 

4  58  55.20,  59  30.19 

25  32     0.6 

33     8.3 

9.29112 

9.5796 

3.10 

4.95 

112 

2  59.0 

112 

22 

5    3  36.44 

4  11.51 

25  40  49.1 

41  52.5 

9.29035 

9  5493 

3.14 

4.95 

113 

2  59.7 

113 

23 

5     8  17.15 

8  52.31 

25  49     0.6 

49  59.6 

9.28951 

9.5163 

3.21 

4.95 

114 

3     0.5 

114 

94 

5  12  57.27 

13  32.48 

25  56  34.8 

57  29.3 

9.28852 

9.4806 

3.26 

4.95 

115 

3     1.2 

115 

25 

5  17  36.71 

18  11.97 

26    3  31.8 

4  21.9 

9.26742 

9.4423 

3.33 

4.95 

116 

3     1.9 

116 

26 

5  22  15.38 

22  50.67 

26     9  51.9 

10  37.4 

9.28613 

9.3996 

3.36 

4.95 

117 

3     2.6 

117 

27 

5  26  53.17!  27  28.48 

26  15  34.8 

16  15.8 

9.28467 

9.3525 

3.40 

4.95 

118 

3     3.3 

118 

28 

5  31  30.00:  32     5.31 

26  20  40.6 

21  17.0 

9.28309 

9.3000 

3.45 

4.95 

119 

3    4.0 

119 

29 

5  36     5.77 1  36  41.05 

26  25     9.5 

25  41.3 

9.28134 

9.2403 

3.48 

4.94 

120 

3     4.6 

120 

30 

5  40  40.37J  41  15.63 

26  29     1.6 

29  28.8 

9.27941 

9.1714 

3.51 

4.94 

121 

3     5.3 

121 

31 

5  45  13.71)  45  48.92 

+26  32  17.1 

32  39.7 

+9.27734 

+9.0896 

-3.54 

-4.94 

122 

3     5.9 

122 
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Day  of 

Apparent 
Right  Aitoensioil. 

Apparent  DecUnatloD. 

Log.Faotor<. 

Log.  Factor  1^. 

UeanSolftr 
Time  of  Me- 

Side- 
real 
Date 

Month. 

At 

MetmNoon. 

At 
Tiaoflie. 

At 
Mean  Noon. 

At 
TnmflSt. 

InB.A. 

In  Doc. 

InKJL. 

In  Dec 

ridian  Tranaifc. 

of 

Tian- 

ait. 

d. 

h.  m.   s. 

m.    8. 

O        J        11 

1     II 

d. 

h.  m. 

d. 

May  1 

5  45  13.71 

45  48.92  +26  32  17.1 

32  39.7 

+9.27734 

+9.0896 

-3.54 

-4.94 

122 

3     5.9 

122 

2 

5  49  45.71 

50  20.85 

26  34  56.1 

35  14>0 

927514 

8.9899 

3.56 

4.94 

123 

8     6.5 

123 

3 

5  54  16.28 

54  51.33 

26  36  59.0 

37  12.4 

9.27276 

8.8632 

3.60 

4.94 

124 

8     7.0 

124 

4 

5  58  45.32 

59  20.27 

26  38  26.2 

38  34.9 

9.27018 

8.6799 

3.61 

4.93 

125 

3    7.6 

125 

5 

6     3  12.71 

3  47.53 

26  39  17.5 

39  21.6 

9.26745 

+8.3680 

3.62 

4.93 

126 

3     &l 

126 

6 

6     7  88.37 

8  13.05 

26  39  33.6 

39  33.1 

9.26456 

-7.0458 

3.68 

4.92 

127 

3   ae 

127 

7 

6  12     2.20 

12  36.73 

26  39  14.7 

39     9.6 

9.26145 

8.4039 

3.69 

4.91 

128 

3     9.1 

128 

8 

6  16  24.09 

16  58.43 

26  38  21.2 

38  11.6 

9.25813 

8.6911 

3.71 

4.91 

129 

8     9.5 

129 

9 

6  20  43.93 

21  18.05 

26  36  53.7 

36  39.6 

9.25462 

8.8611 

3.72 

4.91 

130 

3     9.9 

130 

10 

e  25     1.63 

25  35.52 

26  34  52.5 

34  34.0 

9.25097 

8.9818 

3.74 

4.90 

131 

8  10.2 

131 

U 

6  29  17.11 

29  50.75 

26  32  18.1 

31  55.2 

9.24709 

9.0744 

3.76 

4.90 

132 

3  10.5 

132 

12 

6  33  30J25 

34     3.61 

26  29  11.1 

28  43.9 

9.24297 

9.1498 

8.78 

4.89 

133 

3  10.7 

133 

13 

6  37  40.94 

38  14.00 

26  25  31.9 

25     0.4 

9.23864 

9.2136 

3.81 

4.87 

134 

3  10.9 

134 

U 

6  41  49.08 

42  21.83 

26  21  20.9 

20  45.2 

9.23411 

9.2682 

8.82 

4.86 

135 

3  11.1 

135 

15 

6  45  54.58 

46  27.00 

26  16  38.8 

15  59.0 

9.22935 

9.3154 

;8.84 

4.85 

136 

3  11.3 

136 

16 

6  49  57.33 

50  29.39 

26  11  26.5 

10  42.6 

9.22432 

9.3571 

3.86 

4.84 

137 

3  11.4 

137 

17 

6  53  57.21 

54  28.88 

26     5  44.4 

4  66.7 

9.21904 

9.3941 

3.87 

4.83 

138 

3  11.4 

138 

18 

6  57  54.11 

58  25.37 

25  59  33.4 

58  41.8 

9.21345 

9v4278 

3.89 

4.82 

139 

3  11.5 

139 

19 

7     1  47.90 

2  18.75 

25  52  54.0 

51  58.7 

9.20756 

9.4583 

3.91 

4.81 

140 

3  11.5 

140 

20 

7     5  38.46 

6     8.86 

25  45  46.9 

44  48.1 

9.20138 

9.4861 

3.92 

4.80 

141 

3  11.4 

141  j 

21 

7     9  25.68 

9  55.60 

25  38  12.9 

37  10.7 

9.19486 

9.5115 

3.94 

4.78 

142 

3  11.2 

142  ; 

22 

7  13     9.43 

13  38.83 

25  30  12.9 

29     7.3 

9.18797 

9.5347 

3.96 

4.77 

143 

3  10.9- 

143 

23 

7  16  49.56 

17  18.43 

25  21  47.6 

20  38.8 

9.18077 

9.5559 

3.97 

4.75 

144 

3  10.6 

144 

24 

7  20  25.97 

20  54.29 

25  12  58.0 

11  46.2 

9.17317 

9.5755 

3.99 

4.73 

145 

3     9.3 

145 

25 

7  23  68.52 

24  26.27 

25     3  45.0 

2  30.4 

9.16512 

9.5935 

4.01 

4.71 

146 

3     9.9 

146 

26 

7  27  27.06 

27  54.21 

24  54     9.6 

52  52.3 

9.15662 

9.6102 

4.01 

4.71 

147 

3     9.4 

147 

27 

7  30  51.45 

31   17.96 

24  44  12.7 

42  52.8 

9.14766 

9.6256 

4.03 

4.68 

148 

3     8.9 

148 

28 

7  34  11.55 

34  37.40 

24  33  54.8 

32  32.6 

9.13818 

9.6397 

4.04 

4.66 

149 

3     8.S 

149 

29 

7  37  27.21 

37  52.38 

24  23  17.3 

21  52.8 

9.12820 

9.6530 

4.06 

4.62 

150 

3     7.6 

150 

30 

7  40  88.30 

41     2.76 

24  12  21.0 

10  54.6 

9.11764 

9.6647 

4.07 

4.60 

151 

3     6^ 

151 

31 

7  43  44.66 

44     8.39 

23  61     7.3 

59  39.0 

9.10641 

9.6757 

4.08 

4  57 

152 

3    6.0 

152! 

June  1 

7  46  46.12 

47     9.09 

23  49  37.0 

48     7.1 

9.09449 

9.6859 

4.09 

4.54 

153 

3     5.1 

153 : 

2 

7  49  42.54 

50     4.73 

23  37  51.1 

36  19.8 

9.08195 

9.6952 

4.10 

4.51 

154 

3     4.1 

154  i 

3 

7  52  33.80 

52  55.18 

23  25  50.7 

24  18.1 

9.06870 

9.7037 

4.12 

4.48 

155 

3     2.9 

155 

4 

7  55  19.73 

55  40.29 

23  13  36.7 

12     3.1 

9.05455 

9.7114 

4.14 

4.42 

156 

3     1.7 

156 

5 

7  58    0.16 

58  19.87 

22  61  10.2 

59  35.8 

9.03939 

9.7183 

4.15 

4.38 

157 

3     0.4 

157 

6 

8     0  34.91 

0  53.75 

22  48  32.4 

46  57.4 

9.02320 

9.7245 

4.16 

4.33 

158 

2  59X> 

158  j 

7 

8     3     3.81 

3  21.77 

22  35  44.4 

34     8.9 

9.00593 

9.7299 

4.18 

4.29 

159 

2  57.6 

159 

8 

8     5  26.71 

5  43.77 

22  22  47.3 

21   11.7 

8.98744 

9.7346 

4.19 

4.22 

160 

2  56jO 

160 

9 

8     7  43.44 

7  59.58 

22     9  42.2 

8     6.7 

8.96758 

9.7388 

4.20 

4.16 

161 

2  54.3 

161 

10 

8     9  53.81 

10     9.01 

21  56  30.1 

54  54.8 

8.94613 

9.7424 

4.21 

4.05 

162 

2  52.5 

162  ' 

11 

8  11  57.64 

12  11.89 

21  43  12.1 

41  37.1 

8.92281 

9.7453 

4.22 

3.87 

163 

2  50.7 

163 

12 

8  13  54.72 

14     8.00 

21  29  49.4 

28  15.1 

8.89744 

9.7473 

4.24 

3.72 

164 

2  48.7 

164 

13 

8  15  44.87 

15  57.16 

21  16  23.5 

14  50.1 

8.86972 

9.7488 

4.25 

-3.37 

165 

2  46.6 

165 

14 

8  17  27.89 

17  39.19 

21     2  55.4 

1  23.1 

8.83927 

9.7497 

4^26 

+2.37 

166 

2  44.8 

166 

15 

8  19     3.58 

19  13.88 

20  49  26.2 

47  55.2 

8.80552 

9.7500 

4.26 

2.53 

167 

2  42.0 

167 

16 

8  20  31.73 

20  41.03 

20  35  57.1 

34  27.5 

8.76787 

9.7496 

4.29 

2.86 

168 

2  39.5 

168  i 

17 

8  21  52.13 

22     0.42 

20.  22  29.4 

21     1.5 

8.72536 

9.7485 

4.30 

3.99 

169 

2  36.9 

169 

18 

8  23     4.54 

23  11.82 

20     9     4.5 

7  38.5 

8.67682 

9.7466 

4.30 

4.08 

170 

2  34.2 

170 

19 

8  24     8.74 

24  15.01 

19  55  43.7 

54  19.8 

8.62037 

9.7440 

4.32 

4.19 

171 

2  31.3 

171 

20 

8  25     4.50 

25     9.76 

19  42  28.2 

41     6.5 

8.55370 

9.7409 

4iJS 

4.27 

172 

2  28.3 

172 

21 

8  25  51.61 

25  55.87 

19  29  19.2   28    0.0 

8.47298 

9.7369 

4.34 

4.35 

173 

2  25.1 

173 

22 

8  26  29.87 

26  33.14 

19  16  18.1 

15     1.6 

8.37094 

9.7321 

4.35 

4.41 

174 

2  21.7 

174 

23 

8  26  59.06   27     1.37 

19    3  26.3 

2  12.7 

8.23328 

9.7264 

4.36 

4.45 

175 

2  18.2 

175 

24 

8  27  18.97 

27  20.34 

18  50  45.1 

49  34.4 

8.02463 

9.7202 

4.37 

4.50 

176 

2  14.6 

176 

25 

8  27  29.42 

27  29.90 

18  38  15.6 

37     8.0 

+7.59979 

9.7130 

4.38 

4.54 

177 

2  10.9 

177 

26 

8  27  30.29 

27  29.94 

18  25  59.1 

24  64.8 

-7.43493 

9.7048 

4.38 

4.57 

178 

2     7.0 

178 

27 

8  27  21.44 

27  20.23 

18  13  57.0;  12  56.0 

7.97963 

9.6959 

4.38 

4.60 

179 

2     2.9 

179 

28 

8  27     2.72 

27     0.73 

18     2  10.4 

1  12.8 

8.21602 

9.6861 

4.38 

4.62 

180 

1  58.6 

180 

29 

8  26  34.04 

26  31.33 

17  50  40.4 

49  46.3 

8.36914 

9.6751 

4.38 

4.65 

181 

1  54.3 

181 

30 

8  25  55.36 

25  51.99 

17  39  28.2 

38  37.7 

8.48172 

9  6634 

4.38 

'     4.68 

182 

1  49.7 

182 

31 

8  25     6.731  25     2.77 

+17  28  34.71  27  47.8 

-8.57129 

-9.6505 

-4.38 

+4.69 

183 

1  44.9 

183  . 

r 
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FOR   WASHINGTON   MEAN  NOON  AND  MERIDIAN  TRANSIT.            | 

Diftjof 

MODth. 

Apptient 
Right  Afloendon. 

Log.  Factor  (3. 

Mean  Solar 
Time  of  Me- 
ridian Tranait. 

Side- 

IWl 

Date 
of 

Tran- 
sit. 

At 
Mean  Noon. 

At 
Tnnalt 

At 

MwaNocm. 

At 
Tnauii, 

lalLA. 

In  Sec 

InB^. 

In  Dec. 

d. 

h.  m.     8. 

m.     8. 

o      /      n 

J     II 

(L    tu  m. 

d. 

July  1 

8  25     6.73 

26     2.77 

+17  28  34.7:  27  47.8 

«8i57129 

-9.6505 

-4.38 

+4.69 

183     1  44.9 

183 

S 

8  24     8.16 

24     3.73 

17  18    0.9|  17  17.6 

8.64482 

9.6368 

4.37 

4.68 

184     1  40.0 

184 

3 

8  22  59.77 

22  54.95 

17     7  47.6'    7     7.8 

8.70692 

9.6220 

4.36 

4.69 

185     1  35.0 

185 

4 

8  21  41.72 

21  36.55 

16  57  55.6!  57  19.4 

8.76035 

9.6060 

4.34 

4.71 

186     1  29.7 

186 

5 

8  20  14.22 

20     8.78 

16  48  25.9 

47  53.2 

880670 

9.5887 

4.33 

4.73 

187     I  24.2 

187 

6 

8  18  37.57 

18  31.99 

16  39  19.2 

38  49.9 

8.84702 

9.5700 

4.30 

4.74 

188     1   18.6 

188 

7 

8  16  52.15 

16  464^7 

16  30  36.1 

30  10.1 

8.88236 

9.5504 

4.29 

4.75 

189     I   13.0 

189 

.        8 

8  U  58.37 

14  52.85 

16  22  16.9 

21  54.2 

8.91356 

9.5294 

4.26 

4.76 

190     1     7.2 

190 

9 

8  12  56.69 

12  51.34 

16  14  22.2 

14     2.6 

8.94091 

9.5066 

4.21 

4.77 

191     1     1.2 

191 

0 

8  10  47.67 

10  42.59 

16     6  52.6 

6  35.9 

8.96461 

9.4821 

4.15 

4.78 

192     0  55.1 

192 

11 

8    8  31.96 

8  27.23 

15  59  48.4 

59  34.4 

9.98490 

9.4559 

4.11 

4.78 

193     0  49.0 

193 

12 

8    6  10.28 

6     5.99 

15  53     9.9 

52  58.5 

9.00208 

9.4279 

4.02 

4.79 

194     0  42.7 

194 

13 

8    3  43.39 

3  39.61 

15  46  57.3 

46  48.3 

9.01637 

9.3973 

3.98 

4.79 

195     0  36.4 

195 

14 

8     1  12.09 

1     8.89 

15  41  11.0 

41     4.1 

9.02786 

9.3642 

3.81 

4.80 

196     0  30.0 

196 

15 

7  58  37.25 

58  34.69 

15  36  51.1 

35  46.1 

9.03649 

9.3284 

3.58 

4.80 

197     0  23.5 

197 

16 

7  55  59.80 

55  57.94 

15  30  57.6 

30  54.3 

9.04233 

9.2894 

-^.25 

4.80 

198     0  16.9 

198 

17 

7  53  20.69 

53  19.55 

15  26  30.5 

26  28.7 

9.04557 

9.2460 

+2.59 

4.80 

199     0  10.3 

199 

18 

7  50  40.84 

50  40.42 

15  22  30.0 

22  29A 

9.04641 

9.1981 

3.42 

4.80 

200    0     3.8 

200 

19 

7  48     1.15 

48     1.46 

15  18  56X) 

18  56.4 

9.04475 

9.1442 

3.71 

4.80 

200  23  57.2 

201 

ao 

7  45  22.57 

45  28.59 

15  15  48.4 

15  49.5 

9.04032 

9.0829 

3.87 

4.80 

201  23  50.7 

202 

21 

7  42  46.09 

42  47.80 

15  13     7.0 

13     8.6 

9.03309 

9.0128 

8.97 

4.79 

202  23  44.2 

203 

22 

7  40  12.67 

40  15.01 

15  10  51.5 

10  53.4 

9.02311 

8.9294 

4.07 

4.78 

203  23  37.8 

204 

23 

7  37  43  22 

37  46.15 

15     9     1.6 

9     3.5 

9.01023 

8.8289 

4.14 

4.78 

204  23  31.3 

205 

24 

7  35  18.61 

35  22.06 

15     7  36.8 

7  88.5 

8.99436 

8.6990 

4.18 

4.76 

205  23  25.0 

206 

25 

7  32  59.64 

33     3.53 

15    6  36.7 

6  88.0 

8.97556 

8.5211 

4.23 

4.75 

206  23  18.8 

207 

26 

7  30  47.01 

80  51.26 

15     6    0.5 

6     1.3 

8.95374 

8.2237 

4.26 

4.73 

207  23  12.6 

208 

27 

7  28  41.36 

28  45.88 

15     6  47.6 

5  47.7 

8.92846 

-6.9208 

4.29 

4.71 

208  23     6.6 

209 

28 

7  26  43.32 

26  48.01 

15     5  57.1 

5  56.2 

8.89927 

+8.1576 

4.33 

4.69 

209  23     0.8 

210 

29 

7  24  53.47 

24  58.24 

15     6  28.0 

6  26.1 

8.86567 

8.4607 

4.34 

4.68 

210  22  54.9 

211 

30 

7  23  12.30 

83  17U)5 

15     7  19^ 

7  16.3 

8.82747 

8.6319 

4.35 

4.64 

211  22  49.3 

212 

31 

7  21  40.18 

81  44.81 

15    8  30.1 

8  25.8 

8.78404 

8.7480 

4.37 

4.61 

212  22  43.9 

213 

Aug.l 

7  20  17.44 

80  21.86 

15    9  59.1 

9  53.5 

8.73379 

8.8333 

4.38 

4  57 

213  22  38.6 

214 

2 

7  19    4.39 

19     8.50 

15  11  44.9 

11  38.0 

8.67511 

8.8989 

4.38 

4.53 

214  22  33.4 

215 

3 

7  18     1.27 

18     4.98 

15  13  46.1 

13  37.9 

8.60582 

8.9526 

4.38 

4.48 

215  22  28.4 

216 

4 

7  17    8.21 

17  11.45 

15  16     1.5 

15  52.0 

8.52288 

8.9962 

4.38 

4.44 

216  22  23.6 

217 

6 

7  16  25.24 

16  27.92 

15  18  29.6 

18  18.8 

8.42051 

9.0309 

4.38 

4.37 

217  22  19.0 

218 

6 

7  15  52.34 

15  54.41 

15  21     9.1 

20  57.0 

8.28647 

9X)594 

4.38 

4.33 

218  22  14.4 

219 

7 

7  15  29.49 

15  30.88 

15  23  58.5 

23  45.2 

8.09206 

9.0834 

4.38 

4.22 

219  22  10.2 

220 

8 

7  15  16.65 

15  17.30 

15  26  56.5 

26  42.1 

-7.73373 

9.1024 

4.37 

4.12 

220  22     6.1 

221 

9 

7  15  13.73 

15  13.60 

15  30     1.5 

29  46.1 

+7.10125 

9.1170 

4.36 

3.99 

221  22     2.1 

222 

10 

7  15  20.57 

15  19.62 

15  83  11.9 

32  55.6 

7.91020 

9.1274 

4.35 

3.76 

222  21  58.2 

223 

n 

7  15  36.98 

15  35.17 

15  36  26.2 

36    9.1 

8.16818 

9.1346 

4.35 

+3.37 

223  21  54.5 

224 

12 

7  16    2.80 

16    0.09 

15  39  43.0 

39  85.8 

8.32665 

9.1385 

4.33 

-2.99 

224  21  51.0 

225 

13 

7  16  37.84 

16  34.22 

15  43    0.9 

42  42.7 

8.44032 

9.1390 

4.32 

3.59 

225  21  47.6 

226 

14 

7  17  21.87 

17  17.38 

15  46  18.4 

45  69.8 

8.52729 

9.1363 

4.31 

3.80 

226  21  44.3 

227 

15 

7  18  14.59 

18    9.13 

15  49  34.2 

49  15.4 

8.59820 

9.1319 

4.30 

3.99 

227  21  41.4 

228 

16 

7  19  15.78 

19     9.37 

15  52  47.3 

52  28.4 

8.65728 

9.1245 

4.28 

4.13 

228  21  38.3 

229 

17 

7  20  25.17 

20  17.83 

15  55  56.3 

65  37.5 

8.70781 

9.1130 

4.27 

4.22 

229  21  35.5 

230 

18 

7  21  42.52 

21  34.23 

15  58  59.7 

•68  41.2 

8.75199 

9.0984 

4.25 

4.30 

230  21  32.8 

231 

19 

7  23    7.61 

22  58.40 

16     1  56.2 

1  88.2 

8.79083 

9.0797 

4.24 

4.36 

231  21  30.3 

232 

SO 

7  24  40.18 

24  80.05 

16    4  44.5 

4  27.1 

8.82527 

9.0568 

4.23 

4.39 

232  21  27.4 

233 

21 

7  26  19.97 

26     8.93 

16     7  23.4 

7    6.8 

8.85624 

9.0297 

4.22 

4.45 

233  21  25.6 

234 

22 

7  28    6.77 

87  64.82 

16    9  51.8 

9  86.1 

8.88424 

8.9973 

4.20 

4.49 

234  21  23.4 

235 

23 

7  30    0.34 

29  47.49 

16  12     8.5 

11  54.0 

8.90960 

89583 

4.18 

4.53 

235  21  21.4 

236 

24 

7  32    043  31  46.70 

16  14  12.4 

13  59.2 

8.93274 

8.9117 

4.17 

4.56 

236  21  19.4 

237 

25 

7  34    6.79  83  52.22 

16  16     2.4 

15  50.7 

8.95391 

8.8545 

4.15 

4.59 

237  21  17.6 

238 

26 

7  36  19.22!  36    3.82 

16  17  37.4 

17  27.3 

8.97348 

8.7832 

4.14 

4.61 

238  21  15.8 

239 

27 

7  38  37.51 

38  21.99 

16  18  56.3 

18  48.0 

8.99154 

8.6923 

4.12 

4.64 

239  21   14.2 

240 

28 

7  41     1.45 

40  44.44 

16  19  58.2 

19  51.9 

9.00828 

8.5692 

4.11 

4.66 

240  21   12.7 

241 

29 

7  43  30.84 

43  13.06 

16  20  42.1 

20  87.9 

9.02380 

8.3832 

4.09 

4.68 

241  21  11.3 

242 

80 

7  46    6.47 

45  46.94 

16  21     7.0 

21     5.0 

9.03826 

+8.0292 

4.07 

4.69 

242  21     9.9 

243 

31 

7  48  45.151  48  25.89 

+16  21  12.1 

21  12.5 

+9.05166 

-7.5818 

+4.05 

-4.71 

243  21     8.7 

244 

44 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.     | 

Day  of 

Right  ABceiuion. 

Log.  Factor  f . 

Log.Vaetor<3. 

Mean  Solar 
Time  of  Me- 

SidiH 
real 
Date 

Month. 

At 
Mean  Noon. 

At 
Transit. 

At 
Mean  Noon. 

At 

Transit. 

InR.A. 

In  Dee. 

InRJk. 

In  Dee. 

ridian  Transit. 

of 
Tran- 
sit. 

d. 

h.  m.  a. 

m.  s. 

O   1       II 

1  II 

d.  h.  m. 

d.  1 

Scptl 

7  51  29.67 

51  9.70 

+16  20  56.5  20  59.4 

+9.06420 

-8.2583 

+4.03 

-4.72 

244  21   7.4 

245  ! 

2 

7  54  18.85 

53  58.18 

16  20  19.4  20  25.0 

9.07595 

8.5202 

4.02 

4.74 

245  21  6.2 

246 

3 

7  57  12.52 

56  51.18 

16  19  20.2;  19  28.6 

9.08698 

8.6892 

4.00 

4.75 

246  21  5.1 

247  , 

4 

8  0  10.49 

59  48.52 

16  17  58.0,  18  9.3 

9.09723 

8.8138 

3.99 

4.76 

247  21  4.2 

248 

5 

8  3  12.59 

2  50.01 

16  16  12.2  16  26.6 

9.10684 

8.9117 

3.96 

'4.78 

248  21  8.2 

249 

6 

8  6  18.63 

5  55.47 

16- 14  2.3  14  19.6 

9.11580 

8.9942 

3.94 

4.78 

249  21  2.4 

250 

7 

8  9  28.43 

9  4.72 

16  11  27.6  11  48.1 

9.12419 

9.0649 

3.92 

4.79 

250  21   1.6 

251 

8 

8  12  41.83 

12  17.58 

16  8  27.6  8  5M 

9.13214 

9.1268 

3.90 

4.79 

251  21  0.9 

252 

9 

8  15  58.69 

15  33.91 

16  5  1.9  5  29.0 

9.13960 

9.1811 

3.88 

4.80 

252  21  0.2 

253 

10 

8  19  18.85 

18  53.58 

16  1  10.3   1  40.7 

9.14658 

9.2299 

3.86 

4.80 

253  20  59.6 

854 

11 

8  22  42.15 

22  16.42 

15  56  52.4'  57  26.2 

9.15310 

9.2751 

3.84 

4.81 

254  20  59.0 

855 

12 

8  26  8.43 

25  42.26 

15  52  7.6!  52  45.0 

9.15922 

9.3163 

8.81 

4.81 

255  20  58.5 

256 

13 

8  29  37.55 

29  10.96 

15  46  55.7 

47  36.6 

9.16497 

9.3542 

8.79 

4.82 

256  20  58X) 

257 

14 

8  33  9.37 

32  42.39 

15  41  16.5 

42  1.0 

9.17036 

9.3893 

8.76 

4.82 

257  20  57.6 

858 

15 

8  36  43.76 

36  16.41 

15  35  9.8 

35  57.9 

9.17547 

9.4218 

8.76 

4.82 

258  20  57.2 

259 

16 

8  40  20.61 

39  52.90 

15  28  35.5 

29  27.2 

9.18024 

9.4526 

3.70 

4.82 

259  20  56.9 

260 

17 

8  43  59.78 

43  31.75 

15  21  33.2 

22  28.6 

9.18471 

9.4815 

8.69 

4.82 

260  20  56.7 

261 

18 

8  47  41.16 

47  12.82 

15  14  2.8 

15  1.9 

9.18893 

9.5084 

3.65 

4.83 

261  20  56.5 

262 

19 

8  51  24.64 

50  55.99 

15  6  4.4 

7  7.1 

9.19291 

9.5342 

8.63 

4.82 

262  20-56.2 

263 

20 

8  55  10.12 

54  41.18 

14  57  37.6 

58  44.0 

9.19667 

9.5585 

3.60 

4.82 

263  20  56.0 

264 

21 

8  58  57.50 

58  28.30 

14  48  42.5 

49  52.6 

9.20022 

9.5814 

8.59 

4.82 

264  20  55.8 

265 

22 

9  2  46.69 

2  17.25 

14  39  19.1 

40  32.8 

9.20355 

9.6033 

8.57 

4.82 

265  20  55.7 

266 

23 

9  6  37.59 

6  7.92 

14  29  27.3 

30  44.7 

9.20664 

9.6241 

3.56 

4.82 

266  20  55.6 

267 

24 

9  10  30.09 

10  0.22 

14  19  7.1 

20  28.1 

9.20957 

9.6440 

3.55 

4.82 

267  20  55.6 

868 

25 

9  14  24.13 

13  54.06 

14  8  18.5 

9  43.2 

9.21236 

9.6631 

3.54 

4.82 

268  20  55.5 

869 

26 

9  18  19.64 

17  49.37 

13  57  1.5 

58  29.9 

9.21501 

9.6813 

8.51 

4.82 

269  20  55.5 

870 

27 

9  22  16.55 

21  46.10 

13  45  16.2 

46  48.2 

9.21750 

9.6986 

3.48 

4.82 

270  20  55.5 

871 

28 

9  26  14.78 

25  44.17 

13  S3  2.8 

34  38.4 

9.21983 

9.7153 

8.44 

4.81 

271  20  55.5 

872 

29 

9  30  14.25 

29  43.50 

13  20  21.3 

22  0.5 

9.22200 

9.7313 

3.42 

4.81 

272  20  55.5 

873 

30 

9  34  14.89 

33  44.01 

13  7  12.0 

8  54.7 

9.22409 

9.7464 

3.41 

4.81 

273  20  55.6 

874 

OcL  1 

9  38  16.66 

37  45.66 

12  53  35.2 

55  21.3 

9.22608 

9.7610 

3.37 

4.82 

274  20  55.7 

875 

2 

9  42  19.50 

41  48.39 

12  39  30.9 

41  20.4 

9.22789 

9.7753 

3.35 

4.81 

275  20  55.9 

876 

3 

9  46  23.32 

45  52.10 

12  24  59.2 

26  52.2 

9.22955 

9.7887 

3.34 

4.81 

276  20  55.9 

877 

4 

9  50  28.06 

49  56.74 

12  10  0.8 

11  57.0 

9.23120 

9.8018 

3.31 

4.80 

277  20  56.0 

878 

5 

9  54  33.70 

54  2.29 

11  54  35.5 

56  35.1 

9.23273 

9.8140 

3.28 

4.80 

278  20  56.1 

879 

6 

9  58  40.18 

58  8.69 

11  38  44.2 

40  47.0 

9.23416 

9.8260 

8.23 

4.79 

279  20  56.3 

880 

7 

10  2  47.44 

2  1.5.88 

11  22  26.9 

24  32.9 

9.23548 

9.8374 

3.20 

4.78 

280  20  56.5 

881 

8 

10  6  55.42 

6  23.79 

11  5  44.1 

7  53.2 

9.23669 

9.8483 

8.18 

4.78 

281  20  56.6 

882 

9 

10  11  4.07 

10  32.39 

10  48  36.3 

50  48.5 

9.23729 

9.8588 

3.16 

4.77 

282  20  56.8 

283 

10 

10  15  13.34 

14  41.64 

10  31  3.9 

33  19.0 

9.23887 

9.8690 

8.13 

4.76 

283  80  57.1 

284 

11 

10  19  23.21 

18  51.49 

10  13  7.1 

15  25.0 

9.23989 

9.8786 

8.10 

4.75 

284  20  57.4 

285 

12 

10  23  33.65 

23  1.89 

9  54  46.6 

57  7.3 

9.24083 

9.8879 

3.06 

4.73 

285  20  57.6 

286 

13 

10  27  44.61 

27  12.84 

9  36  2.9 

38  26.3 

9.24169 

9.8968 

3.03 

4.73 

286  20  57.9 

287  ' 

14 

10  31  56.05 

31  24.26 

9  16  56.5 

19  22.5 

9.24249 

9.9052 

3.01 

4.72 

287  20  58.1 

288 

15 

10  36  7.94 

35  36.13 

8  57  27.9 

59  56.5 

9.24323 

9.9135 

3.01 

4.71 

288  20  58.3 

289 

16 

10  40  20.26 

39  48.44 

8  37  37.5 

40  8.7 

9.24399 

9.9213 

2.96 

4.69 

289  20  58.6 

290  i 

17 

10  44  33.00 

44  1.18 

8  17  25.8 

19  59.4 

9.24467 

9.9289 

2.93 

4.68 

290  20  58.9 

291 

18 

10  48  46.13 

48  14.31 

7  56  53.4 

59  29.4 

9.24.531 

9.9360 

2.91 

4.68 

291  20  59.1 

292 

19 

10  52  59.62 

52  27.80 

7  36  1.0 

38  39.2 

9.24*591 

9.9429 

2.91 

4.66 

292  20  59.4 

893 

20 

10  57  13.46 

56  41.66 

7  14  49.0 

17  29.4 

9.24649 

9.9495 

2.91 

4.64 

293  20  59.7 

294  , 

21 

11  1  27.64 

0  55.85 

6  53  18.0 

56  0.5 

9.24707 

9.9558 

2.91 

4.63 

294  21  00 

895 

22 

11  5  42.16 

5  10.37 

6  31  28.6 

34  13.1 

9.24769 

9.9617 

2.86 

4.62 

295  21  0.3 

896 

23 

11  9  57.02 

9  25.25 

6  9  21.3 

12  7.7 

9.24820 

9.9677 

2.89 

4.60 

296  21  0.6 

897 

24 

11  14  12.19 

13  40.43 

5  46  56.3 

49  44.7 

9.24876 

9.9731 

2.89 

4.59 

297  21  0.9 

298 

25 

11  18  27.69 

17  55.95 

5  24  14.7 

27  4.7 

9.24930 

9.9784 

2.91 

4.57 

298  21  1.2 

899 

26 

11  22  43.52 

22  11.79 

5  1  16.8 

4  8.5 

9.24988 

9.9834 

2.91 

4.56 

299  21  1.5 

800 

27 

11  26  59.69 

26  27.98 

4  38  3.3 

40  56.5 

9.25047 

9.9882 

2.89 

4.54 

300  21  1.9 

301 

28 

11  31  16.20 

30  44.51 

4  14  34.7 

17  29.5 

9.25103 

9.9928 

2:89 

4.52 

301  81  2.2 

308 

29 

11  35  33.04 

35  1.36 

3  50  51.6 

53  47.9 

9.25162 

9.9971 

2.96 

4.50 

302  21  2.5 

SOS 

30 

11  39  50.21 

39  18.55 

3  26  54.8 

29  52.4 

9.25225 

0.0011 

2.89 

4.48 

303  21  8.8 

S04 

31 

11  44  7.77,  43  36.13 

3  2  44.9  5  43.6 

9.25279 

0.0051 

2.93 

446 

304  21  3^ 

305 

32 

11  48  25.66'  47  54.05 

+  2  38  22.3I  41  22.1 

+9.25334 

-0.0086 

+2.99 

-4.42 

805  21  8.6 

306 
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FOR  WASHINGTON   MEAN  NOON  AND   MERIDIAN  TRANSIT.            j 

Dajof 
Month. 

Apparent 
Right  AAoendon. 

Appaxent  DooUnatlon. 

Log.  Factor  t. 

Log.  Factor  |3. 

MeanSohtf 
Time  of  Me- 
ridian Transit 

Side- 
real 
Date 
of 
Tran- 

BiL 

At 
MM&Noon. 

At 

Tniult. 

At 

JlMaNoon. 

At 
TnaAU 

I11R.A. 

In  Bee. 

InBJl. 

In  Dee. 

d. 

h.   m.    g. 

m.    s. 

O       1       It 

,       u 

d.  h. 

m. 

d.  1 

Nov.  1 

11  48  25.66 

47  54.05 

+  2  38  22.31  4i  22.1 1 

+9.25334 

-0.0086 

+2.99 

-4.42 

305  21 

8.6 

306 

2 

11  52  43.9] 

52  12.32 

2  13  47.9 

16  48.7 

9.25402 

0.0119 

2.99 

4.41 

306  21 

4.0 

307  ' 

3 

11  57     2.56 

56  30.98 

1  49     2.5 

52     4.2 

9.25470 

0.0152 

2.99 

4.87 

307  21 

4.3 

308  ; 

4 

12     1  21.62 

0  50.06 

1  24     6.5 

27     9.2 

9.25538 

0i)181 

2.99 

4.34 

308  21 

4.7 

309 

5 

12     5  41.08 

5     9.52 

0  59     0.8 

62    4.3 

9.25603 

0.0208 

3.01 

4.30 

309  21 

5.0 

310 

6 

12  10    0.94 

9  29.39 

0  33  46.1 

36  50J) 

9.25673 

0.0233 

3.03 

4.26 

310  21 

5.3 

311 

7 

12  14  21.22 

13  49.70 

+  0     8  23.1 

11  27.9 

9.25746 

0.0255 

3.03 

4.221  311  21 

5.7 

312 

8 

12  18  41.95 

18  10.46 

-  0  17     7.5 

14     2.3 

9.25818 

0.0276 

3.06 

4.16 

312  21 

6.2 

313 

9 

12  23     3.12 

22  31.64 

0  42  44.9 

39  394 

9.25896 

0.0294 

3.06 

4.11 

313  21 

6.6 

314 

10 

12  27  24.77 

26  53.30 

1     8  28.5 

5  22.7 

9.25976 

0.0311 

3.08 

4.03 

314  21 

7.0 

315 

11 

12  31  46.90 

31  15-46 

1  34  17.5 

81  l\L 

9.26059 

0.0325 

3.08 

8.99 

315  21 

7.4 

316 

12 

12  36     9.54 

35  38.12 

2     0  11.1 

57     5.1 

9.26140 

0.0336 

3.10 

8.91 

316  21 

7.9 

317 

13 

12  40  32.68 

40     1.28 

2  26     8.6 

23     2.6 

9.26226 

0.0346 

3.11 

3.76 

317  21 

8.3 

318 

14 

12  44  56.35 

44  24.97 

2  52     9.3 

49     ZA 

9.26316 

0.0354 

3.14 

3.59 

318  21 

8.8 

319 

15 

12  49  20.57 

48  49.20 

3  18  12.4 

15     6.8 

9.26408 

0.0360 

3.14 

3.29 

319  21 

9.2 

320 

16 

12  53  45.37 

53  um 

3  44  17.1 

41  12.0 

9.26502 

0.0363 

3.19 

-2.68 

320  21 

9.7 

321 

17 

12  58  10.76 

57  39.43 

4  10  22.6 

7  18.0 

9.26602 

0.0364 

3.18 

+3.16 

321  21 

10.2 

322 

18 

13     2  36.79 

2    5.48 

4  36  28.3 

33  24.2 

9.26706 

0.0364 

3.20 

3.47 

322  21 

10.7 

323 

19 

13     7     3.45 

6  32.15 

5     2  33.4 

59  29.9 

9.26812 

0.0361 

3.21 

3.71 

323  21 

11.2 

324 

20 

13  11  30.77 

10  59.49 

5  28  37.2 

25  34.5 

9.26921 

0.0356 

3.23 

3.79 

324  21 

11.7 

325 

21 

13  15  58.78 

15  27.51 

5  54  88.8 

51  37.0 

9.27036 

0.0349 

3.25 

3.88 

325  21 

12.2 

326 

22 

13  20  27.51 

19  56.27 

6  20  37.7 

17  36.8 

9.27152 

0.0341 

3.28 

3.99 

326  21 

12.8 

327 

23 

13  24  56.98 

24  25.75 

6  46  33.3 

43  33.4 

9.27276 

0.0332 

3.29 

4.10 

327  21 

13.3 

328 

24 

13  29  27.23 

28  56.02 

7  12  24.8 

9  26.1 

9.27403 

0.0317 

3.30 

4.16 

328  21 

13.9 

329 

25 

13  33  58.28 

33  27.09 

7  38  10.9 

35  13.4 

9.27535 

0.0302 

3.31 

4.19 

329  21 

14.4 

330 

26 

13  38  30.16 

37  68.97 

8    3  51.2 

0  54.9 

9.27666 

0.0284 

3.33 

4.22 

330  21 

15.0 

831 

27 

13  43     2.88 

42  31.70 

8  29  24.9 

26  30.1 

9.27806 

0.0265 

3.34 

4.29 

331  21 

15.6 

332 

;       28 

13  47  36.49 

47     6.84 

8  54  51.4 

51  58.2 

9.27949 

0.0243 

3.35 

4.32 

332  21 

16.3 

333 

29 

13  52  11.01 

51  39.88 

9  20     9.8 

17  18.1 

9.28091 

0.0219 

3.37 

4.36 

333  21 

16.9 

334 

30 

13  56  46.46 

56  15.34 

9  45  18.8 

42  2&9 

9.28245 

0.0191 

3.36 

4.40 

334  21 

17.5 

335 

Dec.  1 

14     1  22.89 

0  51.77 

10  10  18.3 

7  30.2 

9.28393 

0.0162 

3JJ8 

4.45 

335  21 

18.1 

336 

2 

14     6     0.27 

5  29.19 

10  35     7.3 

32  21.3 

9.28551 

0.0130 

3.39 

4.46 

336  21 

18.9 

337 

3 

14  10  38.66 

10     7.63 

10  59  45.0 

57     1.1 

9.28707 

0.0096 

3.41 

4.50 

337  21 

19.6 

338 

4 

14  15  18.08 

14  47.08 

11  24  10.8 

21  28.8 

9.28872 

0.0059 

3.41 

4.52 

338  21 

20.3 

339 

5 

14  19  58.56 

19  27.54 

11  48  23.5 

45  43.7 

9.29036 

0.0018 

341 

4.54 

339  21 

21.0 

340 

6 

14  24  40.10 

24     9.10 

12  12  22.3 

9  44.9 

9.29200 

9.9976 

3.41 

4.67 

340  21 

21.8 

341 

7 

14  29  22.71 

28  51.77 

12  36     6.6 

33  31.6 

9.29366 

9.9930 

3.42 

4.59 

341  21 

22.6 

342 

8 

14  34     6/11 

33  35.53 

12  59  35.5 

57     3.1 

9.29531 

9.9881 

3.43 

4.61 

342  21 

23.5 

843 

9 

14  38  51.21 

38  20J36 

13  22  48.1 

20  18.3 

9.29706 

9.9829 

3.43 

4.63 

343  21 

24.2 

844 

10 

14  43  37.15 

43     6.32 

13  45  43.7 

43  16.4 

9.29876 

9.9774 

3.43 

4.66 

344  21 

25.0 

345 

11 

14  48  24.22 

47  53.43 

14     8  21.4 

5  56.7 

9.30049 

9.9715 

8.43 

4.68 

345  21 

25.8 

346 

12 

14  53  12.43 

52  41.68 

14  SO  40.3 

28  18.5 

9.30219 

9.9653 

3.44 

4.68 

346  21 

26.6 

347 

13 

14  58     1.78 

57  31.08 

14  52  39.7 

50  20.9 

9.30395 

9.9588 

3.44 

4.70 

347  21 

27.5 

348 

14 

15     2  52.30 

2  21.66 

15  14  18.8 

12     3.0 

9.30567 

9.9519 

3.44 

4.72 

348  21 

28.4 

349 

15 

15     7  43.98 

7  13.41 

15  35  36.8 

33  24.1 

9JJ0745 

9.9446 

3.44 

4.73 

349  21 

29.3 

350 

16 

15  12  36.85 

12     6.35 

15  56  32.9 

54  23.4 

9.30916 

9.9368 

3.44 

4.75 

350  21 

30.3 

351 

17 

15  17  30.88 

17     0.46 

16  17     6JJ 

14  59.9 

9.31092 

9.9287 

3.44 

4.76 

351  21  31.2 

352 

18 

15  22  26.10 

21  55.75 

16  37  16.2  35  13.1 

9.31265 

9.9202 

3.44 

4.78 

352  21 

82.2 

353 

19 

15  27  22.50 

26  52.23 

16  57     1.9   55     2.2 

9.31437 

9.9111 

3.45 

4.79 

353  21 

83.2 

354 

20 

15  32  20.08 

31  49.90 

17  16  22J> 

14  26.3 

9.31613 

9.9017 

3.44 

4.80 

354  21 

34ii 

355 

21 

15  37  18.86 

36  48.77 

17  35  17.5 

33  24.6 

9.31783 

9.8917 

3.45 

4.81 

355  21 

35.2 

356 

22 

15  42  18.82'  41  4&83 

17  53  46.1 

51  56.7 

9.31960 

9.8812 

3.44 

4.83 

356  21 

36.3 

357 

23 

15  47  19.98,  46  50.09 

18  11  47.5!  10     1.7 

9.32127 

9.8701 

3.44 

4.84 

357  21 

37.4 

358 

24 

15  52  22.30  51  52.54 

18  29  20.9!  27  38.7 

9.32297 

9.8583 

3.43 

4.85 

358  21 

38.5 

859 

25 

15  57  25.79 

56  56.15 

18  46  25.4 

44  46.8 

9.32460 

9.8460 

3.43 

4.86 

359  21 

39.6 

360 

26 

16     2  30.43 

2     0.91 

19    3    0.5 

1  25.5 

9.32628 

9.8330 

3.43 

4.86 

360  21  40.7 

361 

27 

16     7  36.23 

7     6.83 

19  19    5.5   17  34.2 

9.32789 

9.8194 

3.43 

4.88 

361  21 

41.8 

362 

28 

16  12  43.16    12  18.90 

19  34  39.8|  S3  12.3 

9.32951 

9.8049 

3.41 

4.89 

362  21 

43.0 

363 

29 

16  17  51.22;  17  22.11 

19  49  42.5  48  18.9 

9.33104 

9.7895 

3.42 

4.89 

363  21  44.2 

364 

sa 

16  23    0.38|  22  31.42 

20    4  13.0J     2  53.2 

9.33258 

9.7733 

3.41 

4.90 

364  21 

45.4 

365 

81 

16  28  10.62j  27  41.85 

-20  18  10.8.  16  54.7 

+9.33413 

-9.7563 

+3.41 

+4.91 

365  21 

46.7 

366 

348 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         l| 

Right^S^slon. 

Apparent  Declination. 

Log.  Coefflciefit  of  ( 
inSiderailMinatee. 

Log.  OoeOdent   1 
eta.          .1 

Mean  Solar  Time 
of 

Side- 
raal 

1 

Meridian  Tnuule. 

Date. 

At 

SidenalOh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 

Transit. 

InB.A. 

In  Dec. 

InB.A. 

In  Dec.  ' 

iL    h.   m. 

h.    m.   B. 

m.    B. 

O       1       « 

1     II 

Jan.   1  19  55.3 

1 

14  39  24.58 

40  53.32 

-14  31  88.3 

38  44.8 

+9.00805 

-9.6855 

+2.66 

+4.15  " 

2  19  53.8 

2 

14  41  49.65 

43  18.73 

14  43  18.6 

50  16.9 

9.00854 

9.6819 

2.66 

4.16 

8  19  52.3 

3 

14  44  14.91 

45  44.36 

14  54  42.8 

61  43.5 

9.00406 

9.6781 

2.66 

4.17 

4  19  50.8 

4 

14  46  40.36 

48  10.15 

15     6     5.9 

13     4.0 

9.00461 

9.6741 

2.65 

4.18 

5  19  49.2 

5 

14  49     5.98 

50  86.12 

15  17  22.8 

24  18.2 

9.00516 

9.6702 

2.65 

4.18 

6  19  47.7 

6 

14  51  31.78 

53     2.31 

15  28  83.5 

35  26.2 

9.00570 

9.6661 

2.64 

4.18   ; 

7  19  46.2 

7 

14  53  57.77 

55  28.65 

15  39  37.9 

46  27.7 

9.00624 

9.6620 

2.64 

4.18 

8  19  44.7 

8 

14  56  23.94 

57  55.18 

15  50  86.0 

57  22.9 

9.00677 

9.6578 

2.63 

4.19 

9  19  43.3 

9 

14  58  50.29 

60  21.88 

16     1  27.6 

8  11.5 

9.00729 

9.6534 

2.63 

4.20 

10  19  41.8 

10 

15     1   16.81 

2  48.76 

16  12  12.7 

18  53.5 

9.00780 

9.6490 

2.62 

4.21 

11  19  40.3 

11 

15     3  43.51 

5  15.83 

16  22  51.1 

29  28.8 

9.00832 

9.6445 

2.62 

4.21 

12  19  38.8 

12 

15     6  10.38 

7  43.06 

16  33  22.8 

89  57.4 

9.00884 

9.6398 

2.62 

4.21 

13  19  37.3 

13 

15     8  37.43 

10  10.46 

16  43  47.8 

60  19.3 

9.00934 

9.6351 

2.61 

4iil 

14  19  35.8 

14 

15  11     4.64 

12  38.03 

16  54     6.1 

60  84.1 

9.00983 

9.6304 

2.61 

4.22 

15  19  34.4 

15 

15  13  32.02 

15     5.76 

17     4  17.4 

10  42.1 

9.01032 

9.6254 

2.60 

4.23 

16  19  32.9 

16 

15  15  59.56 

17  33.67 

17  14  21.7 

20  43.0 

9.01080 

9.6203 

2,59 

4.23 

17  19  31.4 

17 

15  18  27.27 

20     1.72 

17  24  18.9 

80  36.8 

9.01125 

9.6152 

2,58 

4.24 

18  19  29.9 

18 

15  20  55.12 

22  29.92 

17  34     9.1 

40  23.8 

9.01167 

9.6099 

2.56 

4.24 

19  19  28.5 

19 

15  23  23.11 

24  58.25 

17  43  52.0 

50     2.5 

9.01208 

9.6045 

2.54 

4.25 

20  19  27.0 

20 

15  25  51.24 

27  26.72 

17  53  27.6 

59  84.4 

9.01247 

9.5990 

2.51 

4.25 

21  19  25.5 

21 

15  28  19.50 

29  55.32 

18    2  55.9 

8  59.0 

9.01283 

9.5934 

2.48 

4.25 

22  19  24.1 

22 

15  30  47.88 

32  24.03 

18  12  16.8 

18  16.0 

9.01319 

9.5877 

2.46 

4.25 

23  19  22.6 

23 

15  33  16.38 

34  52.86 

18  21  80.3 

27  25.6 

9.01355 

9.5818 

2.45 

4.26 : 

24  19  21.2 

24 

15  35  45.00 

87  21.81 

18  30  36.3 

86  27.6 

9.01389 

9.5758 

2.43 

4,27 

25  19  19.7 

25 

15  38  13.73 

39  50.88 

18  39  34.7 

45  21.9 

9.01422 

9.5697 

2.41 

4.27 

26  19  18.3 

26 

15  40  42.58 

42  20.05 

18  48  25.4 

54     8.5 

9.01452 

9.5634 

2.40 

4.27 

27  19  16.8 

27 

15  43  11.53 

44  49.31 

18  57     8.5 

62  47.5 

9.01481 

9.5570 

2.39 

4.28 

28  19  15.4 

28 

15  45  40.57 

47  18.67 

19     5  43.8 

11  18.6 

9.01509 

9.5505 

2.37 

4.27 

29  19  13.9 

29 

15  48     9.70 

49  48.13 

19  14  11.5 

19  42.1 

9.01537 

9.5439 

2.35 

4.28 

30  19  12.5 

30 

15  50  38.95 

52  17.68 

19  22  31.4 

27  57.7 

9.01564 

9.5371 

2.38 

4.28 

31  19  11.0 

31 

15  53     8.27 

54  47.82 

19  30  43.5 

36     5.5 

9.01588 

9.5302 

2.30 

4.28 

Fob.  1   19     9.6 

32 

15  55  37.67 

57  17.04 

19  38  47.8 

44     5.4 

9.01611 

9.5232 

2.27 

4.29: 

2  19     8.1 

33 

15  58     7.15 

59  46.83 

19  46  44.2 

51  57.3 

9.01635 

9.5160 

2.24 

4.29 

3  19    6.7 

34 

16     0  36.71 

2  16.71 

19  54  32.7 

59  41.4 

9.01659 

9.5087 

2Si\ 

4.29 

4  19    5.3 

35 

16    3     6.36 

4  46.66 

20    2  13.8 

7  17.4 

9.01681 

9.5012 

2.18 

4.29 

6  19    3.8 

36 

16     5  36.08 

7  16.68 

20    9  45.9 

14  45.4 

9.01701 

9.4935 

2.15 

4.29 

6  19    2.4 

37 

16     8     5.86 

9  46.76 

20  17  10.5 

22     5.4 

9.01718 

9.4856 

2.11 

4.29 

7  19    0.9 

38 

16  10  35.69 

12  16.89 

20  24  27.0 

29  17.1 

9.01738 

9.4776 

2.06 

4.29 

8  18  59.5 

39 

16  13     5.58 

14  47.05 

20  31  85.4 

36  20.7 

9.01745 

9.4698 

+2.00 

4J0 

9  18  58.1 

40 

16  15  85.50 

17  17.25 

20  38  85.6 

43  16.2 

9.01753 

9.4609 

4.30 

10  18  56.6 

41 

16  18     5.44 

19  47.47 

20  45  27.7 

50     8.4 

9.01757 

9.4522 

4.80 

11  18  55.2 

42 

16  20  85.39 

22  17.70 

20  52  11.5 

56  42.2 

9.01762 

9.4434 

4JS0  ' 

12  18  53.8 

43 

16  23     5.36 

24  47.95 

20  58  47.1 

63  12.9 

9.01768 

9.4344 

4.30 

13  18  52.3 

44 

16  25  85.36 

27  18.21 

21     5  14.5 

9  85.8 

9.01773 

9.4252 

4.30 

14  18  50.9 

45 

16  28     5.36 

29  48.47 

21  11  33.7 

15  49.6 

9.01776 

9.4157 

' 

4.80 

15  18  49.5 

46 

16  80  35.37 

82  18.76 

21  17  44.6 

21  55.5 

9.01777 

9.4061 

4^! 

16  18  48.0 

47 

16  38     5.39 

34  49.03 

•  21  23  47.8 

27  63.2 

9.01775 

9.3963 

4.80 

17  18  46.6 

48 

16  35  35.39 

87  19.26 

21  29  41.8 

83  42.6 

9.01767 

9.3862 

-2.00 

4.80 

18  18  45.2 

49 

16  88     5.35 

39  49.44 

21  85  28.1 

39  23.6 

9.01752 

9.3758 

2.15 

4.30 

19  18  43.7 

50 

16  40  85.25 

42  19.55 

21  41     6.0 

44  56.8 

9.01731 

9.3651 

2.25 

4-30 

20  18  42.3 

51 

16  48     5.06 

44  49.54 

21  46  85.6 

50  20.6 

9.01702 

9.3540 

2.38 

4M^ 

21  18  40.9 

52 

16  45  84.77 

47  19.45 

21  51  56.8 

55  86.4 

9.01666 

9.3427 

2,34 

4w3l 

22  18  39.4 

53 

16  48     4.39 

49  49.26 

21  57     9.6 

60  43.9 

9.01641 

9.3311 

2.37 

4.30 

23  18  38.0 

54 

16  50  33.91 

52  18.96 

22     2  14.0 

6  43.1 

9.01616 

9.8192 

2.42 

4-30  , 

24  18  86.5 

55 

16  58    8.81 

54  48.55 

22    7  10.2 

10  84.1 

9.01584 

9.8071 

2.47 

4.29  1 

25  18  35.1 

56 

16  55  82.59 

57  17.99 

22  11  58.2 

15  16.8 

9.01547 

9.2948 

2.50 

4.29 

26  18  83.7 

57 

16  58     1.75 

59  47.30 

22  16  88.0 

19  51.4 

9.01507 

9.2822 

2.53 
2.55 

4.29 

27  18  32.2 

58 

17     0  30.76 

2  16.46 

22  21     9.8 

24  17.9 

9.01464 

9.2694 

4.29  . 

28  18  80.7 

59 

17     2  59.62 

4  45.46 

22  25  83.5 

28  86.3 

9.01418 

9.2561 

2.56 

4.29 

29  18  29.3 

60 

17     6  28.81 

7  14.30 

22  29  49.1 

32  46.5 

9.01370 

9.2428 

2.60 

4.29 

30  18  27.8 

61 

17     7  56.85 

9  42.96 

22  33  56.6 

36  48.4 

9.01822 

9.2279 

2.64 

4.29 

31  18  26.3 

62 

17  10  25.22 

12  11.45 

-22  37  55.9 

40  42.2 

+9.01271 

-9.2130 

-2.67 

+4.29  1 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.          | 

HMD  Solar  nme 
at 

Side- 
mi 

Apparent 
Right  Aacendop. 

AppMentBeeUnation. 

Log.  Coefl 
inSiderea 

Icient  of  1 
1  Minutei. 

Log.  Coeffldent  : 

of  12.             1 

, 

MMidkmTniiale. 

Date. 

1 
1 

At 

SidemaOh. 

At 

TnnAt, 

At 

SIdamlOh. 

At 

Tludt. 

InlUA. 

In  Dee. 

In  R.A. 

In  Deo.  1 

d.    h.   m. 

h.    m.  B. 

m.  8. 

O       1       « 

1          M 

Mar.  1  18  37.8 

'       61 

17     7  56.85 

9  42.96 

-22  33  56.6 

36  48.4 

+9.01322 

-9.2279 

-2.64 

+4.29 

,            2  18  26.3 

62 

17  10  25.22 

12  11.45 

22  37  55.9 

40  42.2 

9.01271 

9.2130 

2.66 

4.29  , 

3  18  24.9 

;       63 

17  12  53.40 

14  39.75 

22  41  46.9 

44  28.0 

9.01215 

9.1978 

2.67 

4.28 

4  18  23.4 

!       64 

17  15  21.39 

17     7.85 

22  45  30.0 

48     5.7 

9.0U56 

9.1823 

2.69 

4.28 

5  18  S1.9 

65 

17  17  49.17 

19  35.74 

22  49    ^.1 

51  35.3 

9.01097 

9.1661 

2.70 

4.29 

6  18  20.4 

66 

17  20  16.75 

22    3.42 

22  52  32.1 

54  57.1 

9.01036 

9.1494 

2.71 

4.28 

7  18  19.0 

1       67 

17  22  44.12 

24  30.87 

22  55  51.3 

58  10.9 

9.00970 

9.1322 

2.74 

4.28 

8  18  17.5 

68 

17  25  11.26 

26  58.09 

22  59     2.6 

61  16.9 

9.00902 

9.1144 

2.77 

4.28 

9  18  16.0 

69 

17  27  38.16 

29  25.05 

23     2     6.1 

4  15.1 

9.00828 

9.0960 

2.79 

4.27 

10  18  14.5 

70 

17  30    4.80 

31  51.76 

23     5     1.9 

7     5.5 

9.00749 

9.0770 

2.81 

4.27  i 

11   18  13.0 

71 

17  32  31.17 

34  18.15 

23     7  50.0 

9  48.2 

9.00666 

9.0571 

2.84 

4.27 

12  18  11.5 

72 

17  34  57.25 

36  44.26 

23  10  30.4 

12  23.2 

9.00578 

9.0364 

2.86 

4.26  , 

13  18  10.0 

73 

17  37  23.03 

39  10.03 

23  13     3.2 

14  60.8 

9.00483 

9.0149 

2.89 

4.26 

14  18     8.5 

74 

17  39  48.47 

41  35.48 

23  15  28.5 

17  10.8 

9.00383 

8.9926 

2.90 

4.26 

15  18    7.0 

75 

17  42  13.58 

44     0.57 

23  17  46.3 

19  23.4 

9.00281 

8.9692 

2.93 

4.25  I 

16  18     5.4 

76 

17  44  38.33 

46  25.29 

23  19  56.8 

21  28.6 

9.00173 

8.9448 

2.95 

4.25  ! 

17  18    3.9 

77 

17  47     2.71 

48  49.62 

23  21  59.9 

23  26.6 

9.00058 

8.9192 

2.98 

4.24 

18  18     2.4 

78 

17  49  26.69 

51   13.54 

23  23  55.9 

25  17.5 

8  99934 

8.8924 

3.00 

4.25 

19  18     0.8 

79 

17  51  50.27 

53  37.04 

23  25  44.7 

27     1.2 

8.99805 

8.8642 

3.02 

4.23 

20  17  59.3 

80 

17  54  13.41 

56     0.08 

23  27  26.5 

28  38.0 

8.99672 

8.8344 

3.03 

4.22 

21  17  57.7 

81 

17  56  36.10 

58  22.66 

23  29     14 

30     8.0 

8.99534 

8.8029 

3.04 

4.22 

22  17  56.1 

82 

17  58  58.33 

60  44.76 

23  30  29.5 

31  31.2 

8.99390 

8.7695 

3.05 

4.22 

23  17  54.5 

83 

18     1  20.08 

3     6.38 

23  31  50.8 

32  47.8 

8.99241 

8.7343 

3.07 

4.21 

24  17  53.0 

84 

18    3  41.38 

5  27.48 

23  33     5.7 

33  57.9 

8.99086 

8.6969 

3.08 

4.20  ! 

25  17  51.4 

85 

18     6     2.08 

7  48.05 

28  34  14.1 

35     1.6 

8.98927 

8.6559 

3.10 

4.19 

26  17  49.8 

86 

18     8  22.30 

10     8.10 

23  35  16.1 

35  59.0 

8.98768 

86118 

3.11 

4.18  1 

27  17  48  2 

87 

18  10  41.99 

12  27.60 

23  36  11.9 

36  50.1 

8.98594 

8.5634 

3.12 

4.17  i 

28  17  46.5 

88 

18  13     1.13 

14  46.53 

23  37     1.5 

37  35.2 

8.98420 

8.5: 00 

3.13 

4.16  1 

29  17  44.9 

89 

18  15  19.70 

17     4.89 

23  87  45.1 

38  14.3 

8.98242 

8.4507 

3.13 

4.15  . 

80  17  43.3 

90 

18  17  37.70 

19  22.66 

23  38  22.8 

38  47.7 

8.98059 

8.3832 

3.14 

4.14 

31  17  41.6 

91 

18  19  55.11 

21  39.83 

23  38  54.7 

39  15.3 

8.97870 

8.3055 

3.15 

4.13  1 

Apr.  1  17  40.0 

92 

18  22  11.92 

23  56.37 

23  39  21.0 

39  37.4 

8.97676 

8.2136 

3.17 

4.12 

2  17  38.3 

93 

18  24  28.10 

26  12.30 

23  39  41.8 

39  54.2 

8.97478 

8.1005 

3.18 

4.11 

3  17  36.6 

94 

18  26  43.66 

28  27.58 

23  39  57.3 

40     5.7 

8.97276 

7.9522 

3.19 

4.10  . 

4  17  34.9 

95 

18  28  58.59 

30  42.20 

23  40     7.6 

40  12.0 

8.97064 

7.7309 

3.20 

4.09 

5  17  33.2 

96 

18  31   12.84 

32  56.14 

23  40  12.8 

40  13.4 

8.96845 

-7.2800 

3.21 

4.08 

6  17  31.5 

97 

18  33  26.41 

35     9.39 

23  40  13.1 

40  10.0 

8.96623 

+7.1638 

3.22 

4.06 

7  17  29.7 

98 

18  35  39.30 

37  21.93 

23  40     8.6 

40     1.9 

8.96395 

7.6741 

3.23 

4.05 

8  17  28.0 

99 

18  37  51.47 

39  33.73 

23  39  59.5 

39  49.4 

8.96156 

7.8947 

3.25 

4.03 

9  17  26.2 

100 

18  40    2.89 

41  44.77 

23  39  46.0 

39  32.4 

8.95908 

8.0361 

3.27 

4.02 

10  17  24.5 

101 

18  42  13.37 

43  55.02 

23  39  28.2 

39  11.3 

8.95652 

8.1405 

3.28 

4.00 

11  17  22.7 

102 

18  44  23.45 

46     4.46 

23  39     6.2 

38  46.3 

8.95381 

8.2200 

3.29 

3.97 

12  17  20.9 

103 

18  46  32.51 

48  13.06 

23  38  40.4 

38  17.5 

8.95103 

6.2833 

3.30 

3.96 

13  17  19.1 

104 

18  48  40.74 

50  20.79 

23  38  10.9 

37  45.2 

8.94809 

6.3366 

3.32 

8.94 

14  17  17.3 

105 

18  50  48.09 

52  27.63 

i3  37  37.9 

37     9.6 

8.94512 

8.3807 

3.34 

3.90 ; 

15  17  15.4 

106 

18  52  54.55 

54  33.55 

23  37     1.7 

36  31.0 

8.94201 

8.4180 

3.35 

3.86 

16  17  13.6 

107 

18  55     0.09 

56  38.51 

23  36  22.5 

35  49.3 

8.93876 

8.4512 

3.37 

3.83 

17  17  11.7 

108 

18  57     4.67 

58  42.51 

23  35  40.3 

85     5.1 

8.93539 

8.4796 

3.38 

3.78 

18  17     9.8 

109 

18  59     8.28 

60  45.50 

23  34  55.6 

34  18.3 

8.93192 

8.5039 

3.40 

3.75 

19  17     7.9 

110 

19     1   10.88 

2  47.46 

23  34     8.4 

33  29.3 

8.92832 

8.5256 

3.41 

3.71 

20  17     6.0 

111 

19    3  12.46 

4  48.37 

23  83  19.0 

32  38.2 

8.92460 

8.5446 

3.42 

3.68 

21   17     4.0 

112 

19     5  12.98 

6  48.20 

23  32  27.6 

31  45.3 

8.92075 

8.5601 

3.42 

3.62 

22  17     2.1 

113 

19     7  12.42 

8  46.92 

23  31  34.4 

30  50.8 

8.91679 

8.6736 

3.43 

3.55 

23  17     0.1 

114 

19     9  10.76 

10  44.54 

23  30  39.7 

29  55.0 

8.91273 

8.5848 

3.43 

3.47 

24  16  58.1 

115 

19  11     7.99 

12  41.03 

23  29  43.7 

26  68.1 

8.90860 

8.5939 

3.44 

3.38 

25  16  56.1 

116 

19  13    4.10 

14  36.37 

23  28  46.6 

28    0.3 

8.90435 

8.6009 

3.44 

3.29 

26  16  54.1 

117 

19  14  59.06 

16  30.56 

23  27  48.8 

27     1.9 

8.90000 

8.6061 

3.44 

+3.16 

27  16  52.0 

118 

19  16  52.86 

18  23.55 

23  26  50.4 

26    3.2 

8.89549 

^.6092 

3.45 

28  16  49.9 

119 

19  18  45.46 

20  15.31 

23  25  51.7 

25     4.3 

8.89082 

8.6107 

3.46 

29  16  47.8 

120 

19  20  36.84 

22     5.83 

23  24  52.9 

24     5.5 

8.88600 

8.6106 

3.47 

30  16  45.7 

121 

19  22  26.97 

23  55.05 

23  23  54.2 

23     6.9 

8.88098 

8.6093 

3.49 

31   16  43.6 

122 

19  24  15.80 

25  42.97 

-23  22  55.8 

22     8.8 

+8.87579 

+8.6062 

-3.49 

-3.08 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.          | 

Bight  Afloeiiflloii. 

Loff.  Coefficient  of  1 
in  Sidereal  llinatee. 

Log.  Coefficient    1 
ofit.            1 

Mem  Solar  Time 

of 
Meridian  Traiudfc. 

Side- 
xeal 
Date. 

At 
SIdenNaOb. 

At 
Tiusit 

At 
SklmalOh. 

'     At 

Xnmrit. 

InR.A. 

In  See. 

In  K.A. 

laOw. 

d. 

h.   m. 

h.    m.   8. 

m.    8. 

O       1       « 

•     II 

May  1 

16  43.6 

122 

19  24  15.80 

25  42.97 

-23  22  56.8 

22     8.8 

+8.87579 

+8.6062 

-3,49 

-3.08  1 

2 

•16  41.4 

123 

19  26    3.33 

27  29.54 

23  21  57.9 

21   11.6 

8.87042 

8.6007 

3.51 

3.29  ' 

3 

16  39.2 

124 

19  27  49.52 

29  14.75 

23  21     1.0 

20  15.5 

8.86491 

8.5929 

3Ji2 

3.43 

4 

16  37.0 

125 

19  29  34.34 

30  58.57 

23  20    6.1 

19  20.8 

8.85920 

8.5829 

3ii3 

3.53 

5 

16  34.8 

126 

19  31  17.78 

32  40.95 

23  19  10.7 

18  27.7 

8.85329 

8.5704 

3.54 

3.61 

6  16  32.6 

127 

19  32  59.78 

34  21.89 

23  18  18.0 

17  36.5 

8.84716 

8.5547 

3.55 

3^ 

7 

16  30.3 

128 

19  34  40.33 

36     1.35 

23  17  27.2 

16  47.6 

8.84086 

8.5367 

3.66 

3.74 

8 

16  28.0 

129 

19  36  19.40 

37  39.28 

23  16  38.9 

16     1.1 

8.83419 

8.5151 

3.67 

3.79  t 

9 

16  25.6 

130 

19  37  56.93 

39  15.64 

23  15  52.9 

15  17.6 

8.82727 

6.4895 

3.68 

3.84 

10 

16  23.3 

131 

19  39  32.89 

40  60.38 

23  15  10.0 

14  37.2 

8.82005 

8.4576 

3.59 

3.89 

11 

16  20.9 

132 

19  41     7.23 

42  23.46 

23  14  30.3 

14    0.3 

8.81260 

8.4214 

3.61 

3.93 

12 

16  18.5 

133 

19  42  39.91 

43  54.84 

23  13  54.0 

13  27.1 

8.80461 

8.3776 

3.62 

3.97 

13 

16  16.0 

134 

19  44  10.89 

45  24.47 

23  13  21.6 

12  58.1 

8.79636 

8.3231 

3.63 

4.00 

14 

16  13.5 

135 

19  45  40.11 

46  52.30 

23  12  53.4 

12  33.6 

8.78772 

8.2549 

3.64 

4.04 

15 

16  11.0 

136 

19  47     7.53 

48  18.29 

.23  12  29.8 

12  13.9 

8.77867 

8.1680 

3.66 

4.07 

16 

16    8.5 

137 

19  48  33.12 

49  42.40 

23  12  11.0 

11  59.3 

8.76921 

aosii 

3.66 

4.10 

17 

16     5.9 

138 

19  49  56.81 

51     4.58 

23  11  57.4 

11  50.2 

8.75980 

7.8791 

3.67 

4.12 

18 

16    3.3 

139 

19  51  18.58 

52  24.79 

23  11  49.2 

U  46.8 

8.74896 

+7.3115 

3.68 

4.15 

19 

16    0.7 

140 

19  52  38.37 

53  43.00 

23  11  46.9 

11  49.5 

8.73811 

-6.7167 

3.69 

4.17 

20 

15  58.1 

141 

19  53  56.16 

54  69.14 

23  11  50.7 

11  68.6 

8.72672 

7.6867 

3.70 

4.19 

21 

15  55.4 

142 

19  55  11.88 

56  13.19 

23  12    0.9 

12  14.4 

8.71479 

7.9762 

3.71 

4.21  ! 

22 

15  52.6 

143 

19  66  25.50 

57  25.10 

23  12  17.9 

12  37.2 

8.70232 

8.1534 

3.71 

4.22 

23 

15  49.8 

144 

19  57  36.99 

58  34.85 

23  12  41.9 

13     7.3 

8.68924 

8.2833 

3.72 

4.24 

24  15  47.0 

145 

19  58  46.31 

69  42.38 

23  13  13.2 

13  44.8 

8.67553 

8.3856 

3.78 

4.25 

25  15  44.2 

146 

19  59  53.42 

60  47.68 

23  13  61.9 

14  29.9 

8.66115 

84705 

3.78 

4.27 

26 

15  41.3 

147 

20    0  58.30 

1  60.70 

23  14  38.3 

16  22.8 

8.64605 

86431 

3.74 

4.28 

27 

15  38.4 

148 

20    2     0.90 

2  51.42 

23  16  32.6 

16  24.0 

8.63013 

8.6077 

3.76 

4.30 

28 

15  35.4 

149 

20    3     1.19 

3  49.78 

23  16  35.0 

17  33.7 

8.61326 

8.6661 

3.76 

4.31 

29 

15  32.4 

150 

20    3  59.11 

4  45.74 

23  17  46.0 

18  52.0 

8.59541 

8.7188 

3.77 

4^   ' 

30 

15  29.3 

151 

20    4  54.64 

5  39.25 

23  19    5.7 

20  19.3 

8.57644 

8.7672 

3.78 

4.34 

31 

15  26.3 

152 

20    5  47.71 

6  30.26 

23  20  34.5 

21  56.0 

8.56614 

8.8122 

3.78 

4.35 

Jane  1 

15  23.2 

153 

20    6  38.28 

7  18.72 

23  22  12.6 

23  42.1 

8.53440 

8.8536 

3.79 

4^ 

2 

15  20.0 

154 

20    7  26.29 

8    4.60 

23  24    0.1 

25  37.7 

8.51119 

8.8920 

3.80 

4.36  , 

3 

15  16.8 

155 

20    8  11.73 

8  47.85 

23  26  67.2 

27  43.0 

8.48628 

8.9278 

3JI 

4.37 

4 

15  13.5 

156 

20    8  54.53 

9  28.41 

23  28    4.0 

29  57.9 

8.46922 

8.9611 

3.81 

4.37 

5 

15  10.2 

157 

20    9  34.64 

10    6.26 

23  30  20.5 

32  22.8 

8.42991 

8.9924 

3.82 

4.38 

6 

15     6.9 

158 

20  10  12.03 

10  41.31 

23  32  47.0 

34  58.0 

8.39788 

9.0225 

3.83 

4JS9 

7 

15     3.5 

159 

20  10  46.63 

11  13.63 

23  36  23.8 

37  43,7 

8.86245 

9.0514 

3.88 

4.40 

8 

15    0.1 

160 

20  11  18.38 

11  42.85 

23  88  11.2 

40  40.1 

8.32301 

9.0789 

3.84 

4.41 

9 

14  56.6 

161 

20  11  47.22 

12    9.22 

23  41     9.2 

43  47.6 

8.27884 

9.1055 

3.86 

442 

10 

14  53.0 

162 

20  12  13.11 

12  32.60 

23  44  18.2 

47     6.1 

8.22894 

9.1309 

3.86 

443 

11 

14  49.4 

163 

SO  12  36.01 

12  52.93 

23  47  36.6 

50  35.8 

8.17134 

9.1551 

3.86 

442 

13 

14  45.8 

164 

20  12  55.84 

13  10.16 

23  61     9.9 

54  16.7 

8.10385 

9.1780 

3.87 

442 

13 

14  42.1 

165 

20  13  12.59 

13  24.28 

23  64  52.4 

58    8.7 

8.02305 

9.1997 

3.87 

4.42 

14 

14  38.3 

166 

20  13  26.21 

13  35.25 

23  56  46.1 

62  11.7 

7.92245 

9.2203 

3.88 

442 

15 

14  34.5 

167 

20  13  36.68 

13  43.03 

24    2  60.7 

6  25.5 

7.78981 

9.2397 

3.88 

4.4S 

16 

14  30.7 

168 

20  13  43.96 

13  47.60 

24    7     6.2 

10  50.0 

7.59522 

9.2580 

3.89 

441 

17 

14  26.8 

169 

20  13  48.03 

13  48.96 

24  11  32.4 

15  24.9 

+7.23257 

9.2751 

3.89 

4.40 

18 

14  22.8 

170 

20  13  48.88 

13  47.07 

24  16    8.9 

20    9.9 

-6.72818 

9.2912 

3.90 

4.39 

19 

14  18.8 

171 

20  13  46.48 

13  41.93 

24  20  65.5 

25    4.9 

7.44587 

9.3064 

3.89 

4.38 

20 

14  14.7 

172 

20  13  40.84 

13  33.56 

24  25  52.1 

30    9.5 

7.70258 

9.3207 

3.89 

4.3S 

21 

14  10.6 

173 

20  13  31.96 

13  21.95 

24  30  58.2 

35  23.3 

7.86262 

9.3340 

3.89 

4.33 

22 

14     6.5 

174 

20  13  19.85 

13    7.13 

24  36  13.5 

40  46.0 

7.97899 

9.3464 

3.88 

4i»l    : 

23 

14     2.2 

176 

20  13     4.52 

12  49.12 

24  41  37.6 

46  17.0 

8.07017 

9.3578 

3.88 

4.28  t 

24 

13  58.0 

176 

20  12  46.00 

12  27.95 

24  47     9.9 

51  65.8 

8.14473 

9.3682 

3.88 

4.26 

25 

13  53.6 

177 

20  12  24.32 

12    3.65 

24  62  49.9 

57  41.8 

8.20788 

9.3778 

3.87 

4.23 

26 

13  49.2 

178 

20  11  59.52 

11  36.26 

24  58  37.2 

63  34.6 

8.26234 

9.3865 

3.87 

4.19 

27 

13  44.8 

179 

20  11  31.63 

11     5.81 

25    4  31.1 

9  33.3 

8.31028 

9.3941 

3M 

4.14  : 

28 

13  40.3 

180 

20  11     0.68 

10  32.35 

25  10  30.8 

15  37.4 

8.35286 

9.4008 

3^5 

4.10   i 

29 

13  35.7 

181 

20  10  26.73 

9  55.93 

25  16  35.9 

21  46.4 

8.39095 

9.4068 

3.85 

4.05 

30 

13  31.1 

182 

20    9  49.83 

9  16.62 

26  22  45.7 

27  59.4 

8.42529 

9.4119 

3.84 

3.98  ; 

31 

1326.5 

183 

20    9  10.05 

8  34.49 

-25  28  59.5 

34  15.9 

-8.45648 

-94162 

-3-83 

-3.90 

r- 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         1 

HMa  Solar  13me 
of 

Bide- 
real 

Apparant 
Right  Aflcensioii. 

Apparant  Deeliaation. 

Log.  Coefficient  of  t 
inSldereal  liinutM. 

Log.  Coefficient    1 

MtfidlaaTnnMt. 

Sate. 

At 
Sidereal  Oh. 

At 
Trandt. 

At 
SSdenalOh. 

At 

TkaiMlt. 

I11R.A. 

In  Dec. 

InE.A. 

In  Bee. 

d.    h.   m. 

h.     m.    i. 

m.  8. 

Of        u 

1        H 

Jaly  1  13  26.5 

188 

20    9  10.05 

8  34.49 

-25  28  59.5 

34  15.9 

-8.45648 

-9.4162 

-3.83 

-3.90 

2  13  21.8 

184 

20    8  27.44 

7  49.59 

25  35  16.7 

40  35.0 

8.48494 

9.4196 

3.81 

3.78 

3  13  17.1 

185 

20    7  42.08 

7     2.02 

25  41  36.3 

46  55.9 

8.510S6 

9.4220 

3.80 

3.63 

4  13  12.3 

186 

20    6  54.06 

6  11.83 

25  47  57.7 

53  17.8 

8.53471 

9.4235 

3.79 

-3.31 

5  13     7.& 

187 

20     6     3.43 

5  19.14 

25  54  19.9 

59  39.8 

8.55664 

9.4240 

3.78 

1 

6  13     2.7 

188 

20     5  10.31 

4  24.03 

26     0  42.1 

6     1.3 

8.57668 

9.4235 

3.76 

+3.23  ' 

7  12  57.8 

189 

20    4  14.78 

3  26.62 

26     7     3.6 

12  21.3 

8.59499 

9.4222 

3.74 

3.58 

8  12  52.9 

190 

20    3  16.97 

2  27.04 

26  13  23.6 

18  38.9 

8.61168 

9.4199 

3.72 

3.78 

9  12  47.9 

191 

20    2  17.00 

1  25.41 

26  19  41.0 

24  53.4 

8.62683 

9.4166 

3.69 

3.91 

10  12  42.9 

192 

20     1  15.01 

0  21.90 

26  25  55.1 

31     3.9 

8.64046 

9.4122 

3.66 

4.01 

11  12  37.9 

193 

19  60  11.15 

59  16.67 

26  32     5.0 

37     9.3 

8.65258 

9.4066 

3.62 

4.10 

12  12  32.9 

194 

19  59     5.60 

58    9.8B 

26  38     9.7 

43     8.6 

8.66328 

9.3999 

3.57 

4.18 

13  12  27.8 

195 

19  57  58.51 

57     1.70 

26  44     8.2 

49    0.8 

8.67262 

9.3918 

3.51 

4.24 

14  12  22.7 

196 

19  56  50.07 

55  52.33 

26  49  59.5 

54  45.0 

8.68065 

9.3822 

3.45 

4.30 

15  12  17.6 

197 

19  55  40.46 

54  41.95 

26  55  42.5 

60  20.3 

8.68734 

9.3711 

8.37 

4.34 

16  12  12.5 

198 

19  54  29.87 

53  30.77 

27     1   16.4 

5  45.7 

8.69271 

9.3588 

3.26 

4.38 

17  12     7.4 

199 

19  53  ia52 

52  19.00 

27     6  40.4 

11     0.6 

8.69675 

9.3449 

3.11 

4.41 

18  12     2.2 

200 

19  52     6.62 

51     6.83 

27  11  53.6 

16     3.8 

8.69948 

9.3293 

2.93 

4.44 

19  11  57.1 

201 

19  50  54.35 

49  54.52 

27  16  55.1 

20  55.1 

8.70O84 

9.3120 

-2.42 

4.47 

20  11  52.0 

202 

19  49  41.98 

48  42.28 

27  21  44.3 

25  33.5 

8.70090 

9.2930 

+2.46 

4.50 

21  11  46.8 

203 

19  48  29.71 

47  30.32 

27  26  20.6 

29  58.4 

8.69963 

9.2722 

2.89 

4.52 

22  11  41.7 

204 

19  47  17.76 

46  18.84 

27  30  43.3 

34     9.3 

8.69710 

9.2493 

3.10 

4.53 

28  11  36.6 

205 

19  46     6.33 

45     8.04 

27  34  51.9 

38     5.6 

8.69330 

9.2240 

3.24 

4.55 

24  11  31.5 

206 

19  44  55.62 

43  58.15 

27  38  45.7 

41  46.7 

8.68829 

9.1962 

3.35 

4.56 

25  11  26.4 

207 

19  43  45.83 

42  49.34 

27  42  244 

45  12.6 

8.68191 

9.1659 

3.44 

4.57 

26  11  21.4 

208 

19  42  37.18 

41  41.82 

27  45  47.7 

48  22.8 

8.67405 

91327 

3.52 

4.58 

27  11  16.3 

209 

19  41  29.86 

40  35.78 

27  48  55.3 

51   17.3 

8.66488 

9.0961 

3.58 

4.58 

28  11  11.3 

210 

19  40  24.05 

39  31.40 

27  51  47.0 

53  55.6 

8.65422 

9.0556 

3.62 

4.59 

29  1 1     6.4 

211 

19  39  19.96 

38  28.92 

27  54  22.6 

56  17.9 

8.64191 

9.0106 

3.66 

4.59 

30  11     1.4 

212 

19  38  17.78 

37  28.47 

27  56  42.1 

58  24.2 

8.62804 

8.9604 

3.70 

4.59 

31  10  56.5 

213 

19  37  17.66 

36  30.18 

27  58  45.5 

0  14.4 

8.61269 

8.9033 

3.73 

4.59 

Aug.  1  10  51.7 

214 

19  36  19.74 

35  34.18 

28    0  32.8 

1  48.5 

8.59568 

8.8380 

3.76 

4.59 

2  10  46.9 

215 

19  35  24.14 

34  40.61 

28     2     4.0 

3     6.6 

8.57693 

8.7618 

3.78 

4.58 

3  10  42.1 

216 

19  34  31.01 

33  49.61 

28     3  19.2 

4     9.0 

8.55626 

8.6700 

3.80 

4.58 

4  10  37.3 

217 

19  S3  40.47 

33     1.27 

28    4  18.7 

4  55.6 

8.53354 

8.5547 

3.82 

4.58 

5  10  32.7 

218 

19  32  52.63 

32  15.73 

28     5     2.5 

5  26.9 

8.50848 

8.3985 

3.83 

4.57 

6  10  28.0 

219 

19  82     7.60 

31  33.09 

28     5  30.8 

5  42.7 

8.48083 

8.1566 

3.85 

4.57 

7  10  23.4 

220 

19  31  25.49 

30  53.46 

28    5  43.8 

5  43.4 

8.45011 

-7.5820 

3.87 

4.56 

8  10  18.9 

221 

19  30  46.41 

80  16.94 

28    5  41.8 

5  29.3 

8.41578 

+7.8124 

3.88 

4.55 

9  10  14.4 

222 

19  30  10.47 

29  43.63 

28    5  25.1 

5     0.7 

8.37725 

8.2218 

3.89 

4.55 

10  10  10.0 

223 

19  29  37.76 

29  13.62 

28    4  53.8 

4  17.6 

8.88377 

6.4271 

3.90 

4.54 

11  10    5.6 

224 

19  29     8.36 

28  46.98 

28     4     8.1 

3  20.4 

8.28428 

8.5643 

3.91 

4.53 

12  10     1.3 

225 

19  28  42.34 

28  23.75 

28     3     8.2 

2     9.3 

8.22734 

8.6671 

3.92 

4.52 

13     9  57.0 

226 

19  28  19.75 

28     4.00 

28     1  54.3 

0  44.3 

8.16054 

8.7485 

3.93 

4.52 

14     9  52.8 

227 

19  28    0.66 

27  47.78 

27  60  26.8 

59    6.1 

8.08006 

8.8152 

3.93 

4.51 

15    9  48.7 

228 

19  27  45.12 

27  35.17 

27  58  46.1 

57  14.9 

7.97963 

8.8716 

3.94 

4.50 

16    9  44.6 

229 

19  27  33.18 

27  26.19 

27  56  62.5 

55  11.1 

7.84682 

8.9204 

3.94 

4.49 

17     9  40.6 

230 

19  27  24.88 

27  20.86 

27  54  46.3 

52  54.9 

7.65254 

8.9635 

3.95 

4.48 

18     9  36.6 

231 

19  27  20.24 

27  19.20 

27  52  27.7 

50  26.5 

-7.28880 

9.0020 

3.95 

4.47 

19     9  32.7 

232 

19  27  19.28 

27  21.22 

27  49  57.0 

47  46.3 

+6.78365 

9.0366 

3.95 

4.46 

20     9  28.9 

233 

19  27  21.99 

27  26.91 

27  47  14.4 

44  54.0 

7.49965 

9.0679 

3.95 

4.45 

21     9  25.1 

234 

19  27  28.38 

27  36.28 

27  44  20.2 

41  50.6 

7.75678 

9.0964 

3.95 

4.43 

22     9  21.4 

235 

19  27  3a44 

27  49.29 

27  41   14.8 

38  36.5 

7.91664 

9.1223 

3.94 

4.42 

23    9  17.7 

236 

19  27  52.15 

28     5.90 

27  37  58.5 

35  11.5 

8.03197 

9.1461 

3.94 

4.41 

24     9  14.1 

237 

19  28     9.44 

28  26.08 

27  34  31.6 

31  36.1 

8.12199 

9.1682 

3.94 

4.40 

25    9  10.6 

238 

19  28  30.29 

28  49.78 

27  30  54.3 

27  50.5 

8.19584 

9,1887 

3.93 

4.39 

26    9     7.1 

.  239 

19  28  54.65 

29  16.97 

27  27     6.9 

23.54.8 

8.25828 

9iJ079 

3.93 

4.38 

27     9    3.7 

240 

19  29  22.49 

29  47.58 

27  23     9.5 

19  49.5 

8.31205 

9.2258 

3.92 

4.37 

28     9    0.3 

241 

19  29  .53.73 

30  21  ..58 

27  19     2.4 

15  34.4 

8.35910 

9.2429 

3.91 

4.36 

29     8  57.0 

242 

19  30  28.33 

30  58.92 

27  14  45.6 

11     9.8 

8.40113 

9.2591 

3.91 

4.34 

30     8  53.8 

243 

19  31     6.26 

31  39.54 

27  10  19.5 

6  36.4 

8.43895 

9.2740 

3.90 

4.33 

31     8  50.6 

244 

19  31  47.46 

32  23.40 

-p27     5  44.5 

1  54.3 

+8.47318 

+9.2878 

+3.89 

+4.32 

1 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         | 

BXt^mSmOon. 

Log.  Coeffleient  of  t 
iaSldexeallUnates. 

Log.  GoeOdeBt  1 

Mean  Solar  Time 
of 

Side, 
raal 

UeridianTnitfit 

Date. 

At 

SidmalOh. 

At 
Tmialt 

At 

StdsnalOh. 

At 

Tnorit. 

IbR-A. 

In  Dec. 

IitltA. 

IttDee. 

d. 

h.   m. 

h.    m.  8. 

m.   i. 

O        1        M 

1        M 

Sept  1 

8  47.4 

245 

19  32  31.88 

33  10.45 

^6  61    e.8 

57     3.4 

+8.50449 

+9.3011 

+3.88 

+4.32 

2 

8  44.3 

246 

19  33  19.48 

84    0.57 

26  66    8.4 

52    3.6 

8^3299 

9.3141 

3.87 

4.32 

3 

8  41J} 

247 

19  34  10.14 

84  53.71 

26  51     7.2 

46  55.1 

8.55902 

9.3267 

3.87 

4.32 

4 

8  38.3 

248 

19  35    3.81 

35  49.83 

26  45  57.3 

41  38.0 

8.58319 

9.3388 

3.86 

4.31 

5 

8  35.3 

249 

19  36     0.44 

36  48.88 

26  40  38.9 

36  12.1 

8.60570 

9L3506 

3.85 

4.32 

6 

8  32.4 

250 

19  36  59.98 

37  50.81 

26  35  11.7 

80  37.6 

8.62676 

9.3621 

3.84 

4^1 

7 

8  29.5 

251 

19  38    2.38 

38  55.56 

26  29  35.9 

24  54.9 

8.64649 

9.3730 

3.83 

4.30 

8 

8  26.7 

252 

19  39    7.59 

40    3.06 

26  23  51.8 

19     3.9 

8.66498 

9.3834 

3.83 

4.30 

9 

8  24.0 

253 

19  40  15.54 

41  13.31 

26  17  59.6 

13     4.6 

8.68240 

9.3935 

3.82 

4.30 

10 

8  21.2 

254 

19  41  26.20 

42  26.19 

26  11  59.2 

6  56.9 

8.69882 

9.4035 

3.81 

4.31 

11 

8  18.6 

255 

19  42  39.49 

43  41.67 

26    5  50.3 

'     0  40.7 

8.71480 

9.4135 

3.80 

4.31 

12 

8  15.9 

256 

19  43  55.37 

44  59.71 

25  59  32.9 

54  15.8 

8.72898 

9.4234 

3.79 

4.32 

13 

8  13.3 

257 

19  45  18.79 

46  20.24 

25  53     6.8 

47  42.4 

8.74284 

9.4330 

3.78 

4^1 

14 

8  10.8 

258 

19  46  34.67 

47  43.20 

25  46  32.3 

41     0.5 

8.75593 

9.4423 

3.77 

4.31 

15 

8    8.3 

259 

19  47  57.97 

49     8.55 

25  39  49.3 

84  10.1 

8.76842 

9.4515 

3.76 

4.31 

16 

8    5.8 

260 

19  49  23.64 

50  36.21 

25  32  57.7 

27  11.1 

8.78028 

9.4606 

3.75 

4^1 

17 

8    3.4 

261 

19  50  51.62 

52    6.15 

25  25  57.6 

20     3.4 

8.79158 

9.4695 

3.74 

4^2 

18 

8     1.0 

262 

19  52  21.85 

53  38.30 

25  18  46.9 

12  47.1 

8.80223 

9.4781 

3.72 

4.32 

19 

7  58.6 

263 

19  53  54.27 

.55  12.63 

25  11  31.6 

5  22.4 

8.81246 

9.4865 

3.71 

4.31 

20 

7  56.3 

264 

19  55  28.85 

56  49.04 

24  64     6.0 

57  49.2 

8.82217 

9.4947 

3.70 

4.31 

21 

7  54.0 

265 

19  57     5.50 

58  27.47 

24  56  31.9 

50     7.5 

8.83129 

9.5028 

3.68 

4.31  ' 

22 

7  51.7 

266 

19  58  44.14 

60    7.85 

24  48  49.3 

42  17.3 

8.83996 

9.5108 

3.67 

4.31   ' 

23 

7  49.5 

267 

20    0  24.73 

1  50.13 

24  40  58.2 

34  18.6 

8.84821 

9.5186 

3.65 

4.31   • 

24 

7  47.3 

^68 

20    2     7.19 

3  34.22 

24  82  58.6 

26  11.3 

8.85599 

9.5263 

3.64 

4.31 

25 

7  45.1 

269 

20    3  51.45 

5  20.08 

24  24  50.5 

17  55.4 

8.86341 

9.5339 

3.62 

4.31 

26 

7  43.0 

270 

20    5  37.47 

7     7.66 

24  16  33.8 

9  31.0 

8.87050 

9.5414 

3.61 

431 

27 

7  40.9 

271 

20    7  25.19 

8  56.87 

24     8     8.7 

0  56.0 

8.87719 

9.5487 

3.59 

4.32 

28 

7  38.8 

272 

20    9  14.53 

10  47.68 

23  59  35.0 

52  16.3 

8^8353 

9.5560 

3.58 

4^2 

29 

7  36.7 

273 

20  11     5.44 

12  40.00 

23  50  52.7 

43  26.1 

8.88956 

9.5631 

3.56 

4^2 

30 

7  34.7 

274 

20  12  57.86 

14  33.79 

23  42     1.8 

34  27.3 

8.89528 

93701 

3.55 

4^1 

Oct    1 

7  32.6 

275 

20  14  51.73 

16  29.02 

23  83     2A 

25  19.9 

8.90075 

9.5770 

3.58 

4.31   ' 

2 

7  30.6 

276 

20  16  47.02 

18  25.63 

23  23  54.5 

16     4.3 

8.90599 

9.5837 

3.52 

431   i 

3 

7  28.7 

277 

20  18  43.67 

20  23.57 

23  14  38.2 

6  40.2 

8.91097 

9.5902 

3.50 

4.30  , 

4 

7  26.7 

278 

20  20  41.64 

22  22.78 

22  65  13.6 

57    7.7 

8.91572 

9.5966 

349 

4.31 

5 

7  24.8 

279 

20  22  40.87 

24  23.23 

22  55  40.6 

47  26.7 

8.92026 

9.6030 

3.47 

4.31 

6 

7  22.9 

280 

20  24  41.33 

26  24.88 

22  45  59.1 

37  37.0 

8.92461 

9.6094 

3.46 

4.31 

7 

7  21.0 

281 

20  26  42.97 

28  27.68 

22  36     9.0 

27  38.8 

8.92876 

9.6157 

3.44 

4.31 

8 

7  19.1 

282 

20  28  45.76 

30  31.63 

22  26  10.5 

17  32.1 

8.93276 

9.6219 

3.43 

4.32 

9 

7  17.3 

283 

20  30  49.66 

32  36.67 

22  16     3.4 

7  16.6 

8.93663 

9.6281 

3.42 

432 

10 

7  15.4 

284 

20  32  54.66 

34  42.77 

21  65  47.5 

56  52.4 

8.94042 

9.6343 

3.42 

433 

11 

7  13.6 

285 

20  35    0.74 

36  49.94 

21  55  22.7 

46  19.2 

8.94413 

9.6404 

•  3.41 

4.3S 

12 

7  11.8 

286 

20  37     7.89 

38  58.14 

21  44  49.3 

35  37.3 

8.94776 

9.6463 

3.40 

433 

18 

7  10.0 

287 

20  39  16.10 

41     7.36 

21  34     7.1 

24  46.6 

8.95124 

9.6523 

3.38 

4.33 

U 

7     8.3 

288 

20  41  25.30 

43  17.55 

21  23  16.1 

18  47.1 

8.95446 

9.6581 

3.36 

433  1 

15 

7     6.5 

289 

20  43  35.43 

45  28.65 

21  12  16.3 

2  38.8 

8.95747 

9.6639 

3.33 

433 

16 

7    4.8 

290 

20  45  46.43 

47  40.58 

20  61     7.6 

51  21.6 

8.96027 

9.6696 

3.30 

4.32 

17 

7    3.0 

291 

20  47  58.25 

49  53.31 

20  49  50.4 

39  55.8 

8.96294 

9.6751 

3.28 

4.32 

18 

7     IJI 

292 

20  50  10.87 

52     6.82 

20  38  24.6 

26  21.6 

8.96554 

9.6805 

3.27 

431    , 

19 

6  69.6 

293 

20  52  24.28 

54  21.10 

20  26  50.5 

16  39.0 

8.96806 

9.6857 

3.25 

431 

20 

6  57.9 

294 

20  54  38.45 

56  36.12 

20  15     7.9 

4  48.0 

8.97048 

9.6909 

3.23 

430 

21 

6  56.3 

295 

20  56  53.35 

58  51.84 

19  63  17.0 

52  48.7 

8.97276 

9.6960 

3.21 

430 

22 

6  54.6 

296 

20  59     8.94 

61     8.22 

19  51  17.8 

40  41.1 

8.97492 

9.7009 

3.19 

4.29 

23 

6  52.9 

297 

21     1  25.19 

3  25.22 

19  39  10.5 

28  25.4 

8.97693 

9.7058 

3.17 

4.29 

24 

6  51.S 

298 

21     3  42.04 

6  42.81 

19  26  54.9 

16     1.6 

8.97882 

9.7106 

3.14 

4.29 

25 

6  49.7 

299 

21     5  59.48 

8    0.95 

19  14  31.3 

3  29.8 

8.98062 

9.7153 

3.12 

4.28 

26 

6  48.0 

300 

21     8  17.47 

10  19.62 

18  61  59.7 

50  50.0 

8.98229 

9.7199 

3.09 

4.28  j 

27 

6  46.4 

301 

21  10  35.97 

12  38.79 

18  49  20.2 

38     2.3 

8.98386 

9.7244 

ZJ07 

4.28 

28 

6  44.8 

302 

21  12  54.96 

14  58.43 

18  36  82.9 

25     6.8 

8.98587 

9.7288 

3.05 

4.27 

29 

6  43.2 

303 

21  15  14.43 

17  18.52 

18  23  87.8 

12    3.6 

8.98681 

9.7332 

3.03 

4.27 

30 

6  41.6 

304 

21  17  34.34 

19  39.04 

17  70  34.9 

56  52.6 

8.98817 

9.7375 

3.01 

4.27 

31 

6  40.0 

305 

21  19  54.69 

21  59.99 

17  57  24.2 

45  33.8 

8.98949 

9.7417 

2.99 

4.26 

32 

6  38.4 

306 

21  22  15.45 

24  21.32 

-17  44     5.9 

32     7.4 

+8.99072 

+9.7459 

+2.97 

+4.26 

MARS,    1860. 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         j 

MMa  Solar  Time 
of 

Sido- 
x«al 

Blgfa'S^tfon. 

Log.  Ooeffldent  of  t 
inlidfireallUnatM. 

Log.Goeffldent 

of  13.                1 

MMidiMk  TnDilfi. 

l>»to. 

At 

SldanMaOh. 

At 

TnatAt. 

At 

SUtamaOh. 

At 

TlUBlt. 

InB^. 

InDw. 

In  B.A. 

In  Dm. 

d. 

h.   nL 

h.    m.  8. 

m.    s. 

O        1        u 

3^    7^4 

Nov.  1 

6  38.4 

306 

21  22  15.45 

24  21.32 

-17  44     5.9 

+8.99072 

+9.7459 

+2.97 

+4.26 

2 

6  36.9 

307 

21  24  36.60 

26  43.02 

17  30  40.0:    18  33.4 

8.99187 

9.7500 

2.95 

4.25 

8 

6  35.3 

308 

21  26  58.11 

29    5.07 

17  17     6.5 

4  52.0 

8.99296 

9.7540 

2.93 

4.25 

4 

6  33.7 

309 

21  29  19.97 

31  27.45 

16  63  25.5 

51     3.0 

8.99400 

9.7580 

2.91 

4.25 

5 

6  32.2 

310 

21  31  42.16 

33  50.16 

16  49  37.0 
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8    8.5 

8.5540 

8.9927 

2.64 

335 

18 

2  10.4 

170 

7  59  11.84 

59  29.08 

21     6  28.3 

5  40.6 

8.5555 

8.9972 

2.63 

335 

19 

2     7.4 

171 

8    0    3.68 

0  21.01 

21     4     4.5 

3  16.2 

8.5569 

9.0017 

3.61 

334; 

20 

a    4.3 

172 

8     0  55.69 

1  13.10 

21     1  39.2 

0  5a4 

8.5583 

9.0061 

3.60 

8.54 

21 

2     1.3 

173 

8     1  47.86 

2     5.35 

20  59  1^.5 

98  23.1 

8.5597 

9.0104 

2.58 

3.54 

22 

I  58.2 

174 

8     2  40.18 

2  57.75 

20  56  44.3 

95  54.3 

8.5610 

9.0147 

8.56 

8.54 

23 

1  55.2 

175 

8    3  32.65 

3  50.30 

20  54  14.6 

53  24.0 

8.5622 

9.0189 

334 

333 ; 

24 

1  52.1 

176 

8     4  25.26 

4  42.99 

20  51  43.5 

50  52.3 

8.5633 

9X>231 

8.52 

333 

25 

1  49.0 

177 

8     5  18.01 

5  35.82 

20  49  11.0 

48  19.8 

8.5644 

9.0272 

8.50 

333 

26 

1  46.0 

178 

8     6  10.89 

6  28.78 

20  46  37.0 

45  44.7 

8.5654 

9.0312 

348 

338  I 

27 

I  42.9 

179 

8     7    3.89 

7  21.85 

20  44     1.6 

43    8.7 

8.5664 

9i)351 

3.46 

332  < 

28 

1  39.9 

180 

8     7  57.00 

8  15.03 

20  41  24.8 

40  81.3 

8.5673 

9J0388 

8.44 

338 

29 

1  36.8 

181 

8    8  50.22 

9    8.32 

20  38  46.7 

37  52.6 

8.5682 

9i)425 

8.41 

338 

SO 

1  33.8 

182 

8    9  43.55 

10     1.72 

80  36     7.2 

35  12.6 

8.5691 

9J0468 

8.38 

331 

31 

1  30.7 

183 

8  10  36.99 

10  55.23 

+20  33  26.4 

S2  31.3 

+8.5699 

-^.0498 

+8.35 

-3.51  1 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         \ 

Maui  Solar  Time 
of 

MaiUOanTnnale. 

1 

;  side- 

1  Date. 

lUghk'S^Biloii. 

Loff-Goeffldmitoft 
faBUeniaMiniitaa. 

Log.  Coefllelant 
of<». 

At 
SidaiwlOh. 

At 
Tnnait. 

At 
SlderaaOh. 

At 
Tiwdt. 

InlLA. 

In  Dae. 

InlLA. 

IbBm. 

d.    h.  m. 

h.  m.    8. 

m.    8. 

o      1      n 

f         N 

July  1     1  30.7 

183 

8  10  36.99 

10  55.23 

+20  33  26.4 

32  31.3 

+8.5699 

-9.0498 

+2.35 

-3.51 

2    1  «7.7 

184 

8  11  30.52 

11  48.83 

90  80  44.2 

29  48.5 

8.5707 

9.0534 

+2.31 

3.51 

3     I  S4.7 

185 

8  12  24.15 

12  42J^2 

20  28    0.6 

27     4.4 

8.5714 

9X)670 

3.51 

4     I  S1.6 

186 

8  13  17.86 

IS  36^0 

20  25  15.7 

24  19.0 

8.5721 

9.0605 

3.51 

5     1  18.6 

187 

8  14  11.66 

14  30.16 

20  22  29.6 

21  32.3 

a5728 

9.0640 

3.50 

6     1  15.6 

188 

8  15     5.54 

15  24.10 

20  19  42.1 

18  44.2 

8.5734 

9.0675 

3.50 

7     I  1S.6 

189 

8  15  59.50 

16  18.12 

20  16  58.2 

15  54.8 

8.5740 

9J07O9 

3.50 

8     1     9.5 

190 

8  16  53.53 

17  12.21 

20  14     3.0 

13    4.0 

8.5745 

9.0742 

3.49 

9     1     6.5 

191 

8  17  47.63 

18    BM 

20  11  11.6 

10  12.0 

8.5750 

9.0775 

349 

10     1     3.5 

192 

8  18  41.79 

19    0.57 

20    8  18.9 

7  18.7 

8.5755 

9J0S07 

3.48 

11     I     0.5 

193 

8  19  36.00 

19  54.83 

20     5  24.9 

4  24.2 

8.5760 

9.0838 

3.48 

12    0  57.4 

194 

8  20  30.27 

20  49.15 

20    2  29.7 

1  28.5 

8.5764 

9.0868 

3.47  1 

13     0  54.4 

195 

8  21  24.58 

21  43.51 

19  59  38.3 

58  31.6 

8.5768 

9.0898 

3.47  j 

14    0  51.4 

196 

8  22  18.94 

22  37.92 

19  56  35.6 

55  33.4 

8.5771 

9.0927 

8.46  ! 

15     0  48.4 

197 

8  23  13.83 

23  32.36 

19  53  36.8 

52  34.0 

8.5774 

9.0956 

3.46 

16    0  45.3 

198 

8  24    7.76 

24  26.83 

19  50  36.8 

49  33.5 

8.5776 

9.0984 

8.45  1 

17    0  42.3 

199 

8  25     2.21 

25  21.32 

19  47  35.6 

46  31.8 

8.5778 

9.1012 

3.44 

18    0  39.3 

200 

8  25  56.68 

26  15.83 

19  44  33.3 

43  29.0 

8.5779 

9.1039 

8.43  I 

19    0  36.3 

201 

8  26  51.16 

27  10.35 

19  41  29.8 

40  25.0 

8.5780 

9.1065 

8.42 

SO    0  83.2 

202 

8  27  45.65 

28    4.88 

19  88  25.2 

87  19.9 

8.5780 

9.1091 

3.41 

21     0  30.2 

203 

8  28  40.15 

28  59.41 

19  85  19.6 

34  13.8 

8.5780 

9.1116 

3.40 

22    0  27.2 

204 

8  29  34.65 

29  53.94 

19  82  12.9 

81     6.6 

8.5780 

9.1141 

8.89 

23    0  24.2 

205 

8  30  29.14 

30  48.46 

19  29     5.1 

27  58.3 

8.5780 

9.1165 

3.39  i 

24    0  21.1 

206 

8  31  23.62 

31  42.97 

19  25  56.8 

24  49.0 

8.5779 

9.1188 

8.38  . 

25    0  18.1 

207 

8  32  18.09 

32  87.47 

19  22  46.5 

21  38.7 

8.5778 

9.1211 

3.37  1 

26    0  15.1 

208 

8  33  12.53 

33  31.94 

19  19  35.7 

18  27.5 

8.5776 

9.1233 

3.36  1 

27    0  12.0 

209 

6  34     6.95 

34  26.38 

19  16  24.0 

15  15.3 

8.5774 

9.1254 

8.35 

28    0     9.0 

210 

8  35     1.33 

35  20.79 

19  18  11.3 

12     2.2 

8.5771 

9.1275 

3.34 

29     0     6.0 

211 

8  35  55.68 

36  15.16 

19    9  57.8 

8  48.2 

8.5768 

9.1295 

8.33 

80    0     2.9 

212 

8  36  49.99 

37     9.49 

19    6  48.4 

5  83.8 

8.5764 

9.1314 

-8.32  ! 

30  23  59.9 

213 

8  87  44.26 

88    3.78 

19    8  28.1 

2  17.6 

8.5760 

9.1333 

i 

31  23  56.8 

214 

8  88  38.48 

88  58.02 

19    0  11.9 

59     1.0 

8.5756 

9.1352 

1 

1 

Aog.  I  23  53.8 

215 

8  39  32.64 

39  52.20 

18  56  54.9 

55  43.6 

8.5751 

9.1370 

2  23  50.8 

216 

8  40  26.75 

40  46.82 

16  58  37.0 

52  25.8 

8.5747 

9.1888 

3  23  47.7 

217 

8  41  20.80 

41  40.38 

18  50  18.4 

49     6.8 

8.5742 

9.1405 

4  23  44.7 

218 

8  42  14.79 

42  34.38 

18  46  59.0 

45  46.5 

8.5737 

9.1422 

5  23  41.7 

219 

8  43     8.71 

43  28.81 

18  48  38.8 

42  25.9 

8.5732 

9.1438 

6  28  38.6 

220 

8  44     2.56 

44  22.17 

18  40  17.9 

89     4.6 

8.5727 

9.1454 

7  23  35.6 

221 

8  44  56.34 

45  15.96 

18  86  56.2 

35  42.5 

8.5721 

9.1470 

-2.80 

8  23  32.5 

222 

8  45  50.04 

46    9.66 

18  38  38.8 

82  19.7 

8.5714 

9.1485 

2.88 

9  23  29.5 

223 

8  46  43.66 

47    3.28 

18  30  10.8 

28  56.3 

8  5707 

9.1499 

2.36 

10  28  26.4 

224 

8  47  37.19 

47  56.81 

18  26  47.1 

25  32.8 

8.5699 

9.1513 

2.88 

1 

11  23  23.4 

225 

8  48  30.62 

48  50.24 

18  23  22.8 

22     7.6 

8.5691 

9.1526 

2.40 

12  23  20.3 

226 

8  49  23.96 

49  43.57 

18  19  57.9 

18  42.4 

SMSS 

9.1538 

2.42 

13  23  17.3 

227 

8  50  17.19 

50  36.80 

18  16  82.4 

15  16.6 

SMU 

9.1549 

2.48 

14  23  14.2 

228 

8  51  10.31 

51  29.91 

18  18     6.4 

11  50.3 

8.5665 

9.1559 

245 

15  28  11.2 

229 

8  52    3.31 

52  22.90 

18    9  40.0 

8  23.6 

8.5655 

9.T569 

2.46 

16  28     8.1 

230 

8  52  56.19 

58  15.77 

18    6  13.1 

4  56.4 

8.5645 

9.1578 

2.48 

17  23     5.1 

231 

8  53  48.95 

54     8.51 

18     2  45.8 

1  28.8 

8.5634 

9.1587 

2.49 

18  23     2.0 

232 

8  54  41.58 

55     1.12 

17  59  18.0 

58    0.7 

8.5623 

9.1595 

2.51 

1 

19  22  59.0 

233 

8  55  34.07 

55  58.59 

17  55  49.9 

54  32.3 

8.5611 

9.1603 

2.52 

i 

20  22  55.9 

234 

8  56  26.42 

56  45.92 

17  52  21.4 

51     3.6 

8.5599 

9.1610 

2.54 

21  22  52.9 

235 

8  57  18.63 

57  38.10 

17  48  52.6 

47  34.5 

8.5586 

9.1616 

2.55 

22  22  49.8 

236 

8  58  10.69 

58  30.13 

17  45  23.5 

44     5.2 

8.5573 

9.1621 

2.57 

i 

23  22  46.8 

237 

8  59     2.59 

59  22.00 

17  41  54.2 

40  35.7 

8.5560 

9.1626 

2.58 

1 

24  23  43.7 

238 

8  59  54.33 

0  13.71 

17  38  24.7 

37     6.0 

8.5.M7 

9.1630 

2.60 

1          25  22  40.6 

239 

9     0  45.90 

1     5.25 

17  84  55.0 

33  36.1 

8.5538 

9.1633 

2.61 

26  22  37.5 

240 

9     1  37J31 

1  56.62 

17  81  25.2 

30    6.1 

SJ6b\9 

9.1636 

2.62 

27  22  34.4 

241 

9     2  28.54 

2  47.81 

17  27  55J2 

26  85.9 

8.5504 

9.1638 

2.63 

28  22  31.4 

242 

9     3  19.60 

8  88.88 

17  24  25.1 

28    6.7 

8.5489 

9.1640 

2.64 

29  22  28.3 

243 

9     4  10.47 

4  29.66 

17  20  55.0 

19  35.4 

8.5473 

9.1641 

2.65 

30  22  25.2 

244 

9     5     1.16 

5  20.31 

17  17  24.8 

16     5.1 

8.5457 

9.1641 

2.66 

31  22  22.1 

1^245 

9     5  51.66 

6  10.77 

+17  18  54.6 

12  34.8 

+8.5441 

-9.1641 

-2.67 

1 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.       || 

Log.  Coefficient  of  ( 
InttdeiealliiDatee. 

Los.Co«ad«t; 

ofit.     ; 

M ^ui  Solar  Time 

Side- 

I 

ALnm  OWlBt    AHMW 

of 
HeiidUQ  Transit. 

real 
Date. 

At 
SIderaalOh. 

At  • 
Tiusit. 

At 
SUtemlOh. 

At 
Iniuit. 

InlLA. 

In  Dec. 

InltA. 

Li  See. 

1 

d.  h.   m. 

h.   m.  8. 

m.    a. 

O        t        II 

1        M 

Sept.  I  22  19.0 
2  22  15.9 

246 

9     e  41.96 

7     1.02 

+17  10  24.4 

9     4.6 

+BM24 

-9.1641 

-2.68 

247 

9     7  32.07 

7  51.08 

17     6  54.3 

6  34.3 

6.5407 

9.1640 

2.69 

8  22  12.8 

248 

9     8  21.98 

8  40.94 

17     3  24.2 

2     4.1 

8.5389 

9.1638 

2.70 

4  22     9.7 

249 

9     9  11.68 

9  30.59 

16  59  54.2 

58  34.0 

6.5371 

9.1636 

2.71 

5  22     6.6 

250 

9  10     1.17 

10  20.02 

16  56  24.4 

55     4.1 

8.5352 

9.1633 

2.72 

6  22    3.5 

251 

9  10  50.44 

11     9.28 

16  52  54.7 

51  34.4 

8.5333 

9.1629 

2.73 

7  22     0.4 

252 

9  11  39.49 

11  58.22 

16  49  25.3 

48     5.0 

8.5313 

9.1624 

2.74 

8  21  57.3 

253 

9  12  28.31 

Itt  46.98 

16  45  56.2 

44  35.9 

8.5292 

9.1618 

2.76 

9  21  54.2 

25A 

9  13  16.90 

13  35.50 

16  42  27.3 

41     7.0 

a5271 

9.1612 

2.76 

10  21  51.1 

255 

9  14     5.24 

14  23.78 

16  38  56.7 

37  38.5 

8.6249 

9.1605 

2.77 

11  21  47.9 

256 

9  14  53.34 

15  11.61 

16  35  30.5 

34  10.3 

a5226 

9.1597 

2.78 

12  21  44.7 

257 

9  15  41.19 

15  59.59 

16  32     2.7 

30  42.6 

6.5203 

9.1588 

2.79 

13  21  41.6 

258 

9  16  28.78 

16  47.12 

16  26  35.4 

27  15.4 

8.5160 

9.1678 

2.80 

14  21  38.5 

259 

9  17  16.12 

17  34.38 

16  25     6.6 

23  48.7 

8.5156 

9.1567 

2.81 

15  21  35.4 

260 

9  18    3.19 

18  21.37 

16  21  42.4 

20  22.6 

8.5181 

9.1564 

2.82 

16  21  32.2 

261 

9  18  49.99 

19     8.09 

16  16  16.6 

16  57.1 

8.5106 

9.1541 

2.88 

17  21  29.0 

262 

9  19  36.51 

19  54.53 

16  14  51.8 

13  82.3 

8.5060 

9.1527 

2.84 

18  21  25.8 

263 

9  20  22.75 

20  40.68 

16  11  27.5 

10     8.1 

8.5053 

9.1612 

2.85 

19  21  22.6 

264 

9  21     8.69 

21  26.54 

16     8     3.9 

6  44.7 

8.5025 

9.1496 

.  2.86 

20  21  19.4 

265 

9  21  54.34 

23    2.10 

16     4  41.1 

8  22.1 

8.4996 

9.1479 

2.87 

21  21' 16.2 

266 

9  23  39.68 

22  57.36 

16     1   19.1 

0    0.3 

8.4967 

9.1461 

2.88 

92  21   13.0 

267 

9  23  24.72 

23  42.30 

15  57  67.9 

56  39.3 

8.4937 

9.1443 

2.88 

+3.82  1 

23  21     9.8 

268 

9  24     9.44 

24  26.92 

15  54  87.5 

53  19.2 

8.4906 

9.1424 

2.89 

3M\ 

24  21     6.6 

269 

9  24  53.84 

25  11.22 

15  51  16.1 

60    0.1 

8.4675 

9.1404 

2.89 

3.36 

25  21     3.4 

270 

9  25  37.93 

25  55.20 

15  47  69.6 

46  41.9 

6.4843 

9.1383 

2.90 

3.38 

26  21     0.2 

271 

9  26  21.70 

26  38.86 

15  44  42.1 

43  24.7 

6.4811 

9.1361 

2.90 

3.40 

27  20  57.0 

272 

9  27     5.14 

27  22.19 

15  41  25.6 

40     8.5 

8.4778 

9.1338 

2.91 

3.41 

28  20  53.8 

273 

9  27  48.25 

28     5.19 

15  36  10.2 

36  53.4 

8.4745 

9.1313 

2.92 

3.43 

29  20  50.6 

274 

9  28  31.02 

26  47.84 

15  34  55.9 

33  39.5 

8.4711 

9.1287 

8.93 

344 

30  20  47.4 

275 

9  29  13.44 

29  30.14 

15  31  42.6 

30  26.8 

8.4675 

9.1261 

2.93 

345, 

Oct.    1  20  44.2 

276 

9  29  55.50 

30  13.08 

15  28  30.9 

27  15.3 

8.4686 

9.1234 

2.94 

347 

2  20  41.0 

277 

9  80  37.21 

30  53.66 

15  25  20.2 

24     5.0 

8.4600 

9.1206 

2.94 

348; 

3  20  37.8 

278 

9  81   18.56 

31  34.88 

15  22  10.7 

20  56.0 

8.4561 

9.1176 

2.95 

SiO 

4  20  34.5 

279 

9  31  59.53 

33  15.73 

15  19     2.6 

17  46J) 

8.4582 

9.1144 

2.95 

3.51  1 

5  20  31.2 

280 

9  82  40.13 

33  56.18 

15  15  55.8 

14  42.0 

8.4481 

9.1111 

2.96 

3.53 

6  20  27.9 

281 

9  33  20.35 

33  36.26 

15  12  50.5 

11  37.2 

8.4440 

9.1077 

2.97 

iM 

•    7  20  24.7 

282 

9  34     0.19 

34  15.96 

15     9  46.7 

8  33.9 

8.4397 

9.1048 

2.97 

3i6 

8  20  21.4 

283 

9  34  39.63 

34  55.26 

15     6  44.4 

6  32.1 

8.4354 

9.1006 

2.98 

3.57 

9  20  18.1 

284 

9  85  18.67 

35  34.15 

15     3  43.6 

8  31.9 

8.4309 

9.0968 

2.99 

3.58 

10  20  14.8 

285 

9  85  57.31 

36  12.64 

15     0  44.5 

59  33.4 

6.4263 

9.0928 

2.99 

3.59 

11  20  11.5 

286 

9  86  35.53 

36  50.71 

14  57  47.1 

56  36.6 

64215 

9.0887 

3.00 

3.61 

12  20     8.2 

287 

9  37  13.33 

37  26.36 

14  54  51.3 

53  41.4 

8.4166 

9.0844 

8.01 

3.68  1 

13  20    4.9 

288 

9  37  50.70 

38    5.57 

14  51  57.8 

50  48.0 

8.4116 

9.0799 

3.03 

3.64! 

14  20     1.6 

289 

9  38  27.64 

88  42.35 

14  49     5.1 

47  56.5 

8^065 

9.0752 

3X» 

3.65' 

15  19  58.3 

290 

9  39     4.14 

39  18.69 

14  46  14.8 

45     6.9 

8.4012 

9.0703 

3.04 

3.67 

16  19  55.0 

291 

9  39  40.18 

89  54.57 

14  43  26.4 

42  19.2 

8.3957 

9.0662 

3.04 

S.68 

17  19  51.7 

292 

9  40  15.77 

40  29.98 

14  40  40.0 

39  33.5 

8.8901 

9.0600 

3.08 

3.69 

18  19  48.4 

293 

9  40  5a89 

41     4.93 

14  37  55.7 

36  49.9 

8^844 

9.0646 

3.06 

3.70 

19  19  45.0 

294 

9  41  25..'>5 

41  39.41 

14  35  18.4 

34     8.4 

8.8785 

9.0490 

3.06 

3.71 

20  19  41.6 

295 

9  41  59.73 

42  13.41 

14  32  33.3 

31  29.1 

6.3724 

9.0482 

3.06 

3.72  ; 

21  19  38.2 

296 

9  43  83.43 

42  46.93 

14  29  55.3 

28  61.9 

8.3662 

9.0872 

3.07 

3.78 

22  19  34.8 

297 

9  43     6.65 

43  19.97 

14  27  19.6 

26  17.0 

8.3598 

9.0309 

3.07 

3.78 

23  19  31.4 

298 

9  43  39.36 

43  52.51 

14  24  46.2 

23  44.4 

6.3533 

9.0244 

3.08 

3.74 

24  19  28.0 

299 

9  44  11.61 

44  24.55 

14  22  15.0 

21  14.2 

8.3466 

9.0177 

3.08 

3.75 

25  19  24.6 

300 

9  44  43.34 

44  56.09 

14  19  46.2 

18  46.8 

8.3398 

9.0108 

S.OS 

3.76 

26  19  21.2 

301 

9  45  14.57 

45  27.13 

14  17  19.7 

16  20.8 

8.3387 

^0037 

3.1C 

3.76 

27  19  17.8 

302 

9  45  45.29 

45  57.65 

14  14  55.6 

13  57.7 

8.3254 

8.9964 

3.11 

3.77 

28  19  14.4 

303 

9  46  15.49 

46  27.55 

14  12  34X) 

11  37.1 

8.3179 

8.9889 

3.11 

3.78 

29  19  10.9 

.    304 

9  46  45.16 

46  57.11 

14  10  14.9 

9  19.0 

8.3101 

6.9811 

3.1S 

3.79 

30  19     7.4 

305 

9  47  14.30 

47  26.04 

14     7  58.3 

7     3.4 

6.3021 

6.9729 

3.1S 

3.80  j 

31  19     3.9 

306 

9  47  42.90 

47  54.43 

14     5  44.4 

4  50.5 

8.2989 

8.9643 

3.12 

3.81 

32  19     0.4 

307 

9  48  10.95 

48  22.26 

+14     3  33.1 

2  40.2 

+8.2854 

-8.9553 

-3.13 

+3.82^ 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         | 

« 

Sight  AMendon. 

ApytKBBt  neeUnation. 

Lof .  Goeffldent  of  t 
InSlderailllinatM. 

Log.  CoefflekDt    1 

Of<2.               II 

liMaSoUrllme 
of 

Side- 
x«al 

Itaidiu  Trvtfift. 

D»to. 

At 

SideniaOli. 

At 
Tnitflt. 

At 
SUtoniaOh. 

At 
TMiult. 

InKJk. 

In  Dec. 

In  R.A. 

In  Dec. 

d.  h.    m. 

h.  m.    B. 

m.    •. 

O        (        Jf 

)        H 

Not.  1  19    0.4 

307 

9  48  10.95 

48  22.26 

+14     3  33.1 

2  40.2 

+8.2854 

-8.9553 

-3.13 

+3.82 

2  18  56.9 

308 

9  48  38.45 

48  49.54 

14     1  24.6 

0  32.8 

8.2767 

8.9460 

3.14 

3.83 ; 

3  18  53.4 

309 

9  49     5.40 

49  16.27 

13  59  18.8 

58  28.1 

8.2676 

8.9363 

3.14 

3.83  i 

4  18  49.9 

310 

9  49  31.78 

49  42.42 

13  57  15.8 

56  26.2 

8.2583 

8.9263 

3.15 

3.84  ' 

5  18  46.4 

311 

9  49  57.58 

50    7.99 

13  55  15.7 

54  27.3 

8.2485 

8.9159 

3.15 

3.85 

6  18  42.9 

312 

9  50  22.81 

50  32.98 

13  53  18.5 

52  31.3 

8.2385 

8.9051 

3.16 

8.86 

7  18  39.3 

313 

9  50  47.45 

50  57.38 

13  51  24.2 

50  38.2 

8.2280 

8.8938 

3.16 

3.86  1 

8  18  35.8 

314 

9  51  11.50 

51  21.18 

13  49  38.0 

48  48.2 

8.2172 

8.8820 

3.17 

3.87  1 

9  18  3S.3 

315 

9  51  34.94 

51  44.38 

13  47  44.8 

47     1.3 

8.2060 

8.8696 

3.17 

3.88  , 

10  18  28.8 

316 

9  51  57.77 

52    6.97 

13  45  59.8 

45  17.6 

8.1943 

8.8565 

3.16 

3.89  ; 

11  18  25.2 

317 

9  52  19.99 

52  28.94 

13  44  17.9 

43  37.0 

8.1822 

8.8427 

3.18 

3.89  1 

12  18  21.6 

318 

9  62  41.58 

52  50.28 

13  42  89.3 

41  59.7 

8.1696 

8.8282 

3.19 

3.90 

13  18  18.0 

319 

9  53     2.54 

58  10.99 

13  41     4.0 

40  25.7 

8.1564 

8.8131 

3.19 

3.90  1 

14  18  14.4 

320 

9  58  22.87 

53  31.06 

13  39  82.0 

38  55.1 

8.1427 

8.7972 

3.20 

3.91 

15  18  10.8 

321 

9  53  42.55 

58  50.48 

13  38    8.4 

87  27.9 

8.1285 

8.7806 

3.20 

3.91 

16  18     7.2 

322 

9  54     1.59 

54     9.25 

13  36  38.1 

86    4.0 

8.1137 

8.7632 

3.21 

3.91 

17  18    3.6 

323 

9  54  19.97 

54  27.37 

13  35  16.3 

34  43.6 

8.0982 

8.7450 

3.21 

3.92 

18  18    0.0 

324 

9  54  37.70 

54  44.88 

13  33  68.0 

38  26.7 

8.0820 

8.7258 

3.22 

3.92 

19  17  56.4 

325 

9  54  54.76 

55     1.62 

13  32  48.1 

32  13.2 

8.0651 

8.7056 

3.22 

3.92 

20  17  52.7 

326 

9  55  11.16 

55  17.74 

13  31  31.7 

31     3.2 

8.0474 

8.6842 

3.22 

3.93 

21  17  49.0 

327 

9  55  26.88 

55  33.19 

13  30  23.9 

29  56.9 

8.0287 

8.6616 

3.22 

3.93 

22  17  45^ 

328 

9  55  41.93 

55  47.96 

13  29  19.6 

28  54.1 

8.0090 

8.6375 

3.23 

3.94 

23  17  41.6 

329 

9  55  56.29 

56    2.04 

13  28  18.9 

27  54.9 

7.9883 

8.6118 

3.23 

3.94  1 

24  17  37.9 

330 

9  56     9.96 

56  15.48 

IS  27  21.8 

26  59.3 

7.9664 

8.5841 

3.23 

3.94  1 

25  17  34.2 

331 

9  56  22.94 

56  28.12 

13  26  28.4 

26     7.4 

7.9431 

8.5542 

3.23 

3.95  1 

26  17  30.5 

332 

9  56  35.23 

56  40.18 

13  25  38.7 

25  19.2 

7.9184 

8.5216 

3.24 

3.95  1 

27  17  26.8 

333 

9  56  46.81 

56  51.42 

13  24  52.7 

24  34.8 

7.8920 

8.4861 

3.24 

3.96  1 

28  17  23.0 

334 

9  56  57.69 

57     2.01 

13  24  10.5 

23  54.2 

7.8638 

8.4464 

3.24 

3.96 

29  17  19.2 

335 

9  57     7.86 

57  11.88 

13  23  82.1 

23  17.4 

7.8336 

8.4027 

3.24 

3.96 

30  17  15.4 

336 

9  67  17.32 

57  21.05 

13  22  57.6 

22  44.5 

7.8008 

8.3542 

ZM 

3.97 

Dec  1   17  11.6 

337 

9  57  26.06 

57  29.49 

13  22  27.0 

22  15.5 

7.7651 

8.2995 

3.25 

3.97  1 

2  17     7.8 

388 

9  57  34.09 

57  37.21 

13  22     0.3 

21  50.4 

7.7257 

8.2361 

3.25 

3.97 

3  17     4.0 

339 

9  57  41.37 

57  44.20 

13  21  87.4 

21  29.1 

7.6818 

8.1618 

3.25 

3.97 

4  17    0.2 

340 

9  57  47.92 

57  50.45 

13  21  18.5 

21  11.8 

7.6330 

8.0708 

3.25 

3.98 

5  16  56.4 

341 

9  57  53.74 

57  55.96 

13  21     3.5 

20  58.5 

7.5780 

7.9556 

3.25 

3.98 

6  16  52.5 

342 

9  57  58.82 

58    0.74 

13  20  52.5 

20  49.1 

7.6146 

7.7959 

3.25 

3.98 

7  16  48.6 

343 

9  58    3.15 

58    4.76 

13  20  45.5 

20  43.8 

7.4399 

7.5406 

3.25 

8.98 

8  16  44.7 

344 

9  58     6.73 

58     8.08 

13  20  42.5 

20  42.5 

7.3489 

-6.8194 

3.26 

3.98 

9  16  40.8 

345 

9  58     9.57 

58  10.55 

13  20  43.6 

20  45.3 

7.2334 

+7.3830 

3.26 

3.99 

10  16  36.9 

346 

9  58  11.66 

58  12.33 

13  20  48.7 

20  52.1 

7.0747 

7.6959 

3.26 

3.99 

11  16  33.0 

347 

9  58  13.00 

58  13.35 

13  20  57.9 

21     2.9 

6  8216 

7.8908 

3.26 

3.99 

12  16  29.1 

348 

9  56  13.57 

58  13.60 

13  21   11.1 

21  17.8 

+6.1372 

8.0249 

3.26 

3.99 

13  16  25.1 

349 

9  58  13.38 

58  13.09 

13  21  28.4 

21  36.8 

.-6.5898 

8.1272 

3.26 

3.99 

U  16  21.1 

350 

9  58  12.43 

58  11.82 

13  21  49.7 

21  59.6 

6.9614 

8.2099 

8.26 

3.99 

15  16  17.1 

351 

9  58  10.73 

58    9.80 

13  22  15.1 

22  26.9 

7.1586 

8.2794 

3.26 

3.99 

16  16  13.1 

852 

9  58     8.27 

58    7.02 

13  22  44.5 

22  58.0 

7.2938 

8.3393 

3.26 

3.98 

17  16    9.1 

353 

9  58    5.06 

58    3.49 

13  23  18.0 

23  33.1 

7.8966 

8.3912 

3.26 

3.98 

18  16     5.1 

854 

9  58     1.09 

57  59.21 

13  23  55.5 

24  12.2 

7.4794 

8.4371 

8.26 

3.98 

19  16     1.1 

355 

9  57  56.37 

57  54.18 

13  24  36.9 

24  55.8 

7.5486 

8.4786 

3.26 

3.98 

20  15  57.1 

356 

9  57  50.90 

57  48.40 

13  25  22.3 

25  42.3 

7.6085 

8.5160 

3.26 

3.97 

21  15  53.1 

357 

9  57  44.68 

57  41.87 

13  26  11.5 

26  83.2 

7.6608 

6.5504 

3.26 

3.97 

22  15  49.1 

358 

9  67  37.71 

57  34.60 

13  27     4.6 

27  27.9 

7.7065 

8.5820 

3.26 

8.97 

23  15  45.0 

359 

9  57  30.01 

57  26.59 

13  28     1.6 

28  26.5 

7.7482 

8.6114 

3.25 

3.97 

24  15  40.9 

360 

9  57  21.57 

57  17.85 

13  29     2.4 

29  28.9 

7.7862 

8.6389 

3.25 

3.96 

25  15  36.8 

861 

9  57  12.40 

57     8.38 

13  30     7.1 

30  35.1 

7.8210 

•  8.6645 

3.25 

3.96 

26  15  32.7 

362 

9  57     2.50 

56  58.18 

13  31  15.5 

31  45.0 

7.8530 

8.6885 

3.25 

3.96 

27  15  28.6 

363 

9  56  51.87 

56  47i26 

13  32  27.7 

32  58.7 

7.8826 

8.7111 

3.24 

8.95 

28  15  24.5 

364 

9  56  40.53 

56  35.69 

13  33  43.6 

34  16.1 

7.9100 

8.7323 

3.24 

3.95 

29  15  20.4 

365 

9  56  28.47 

56  23.27 

13  35     3.2 

35  37.2 

7.9355 

8.7522 

8.23 

3.94 

30  15  16.3 

366 

9  56  15.71 

56  10.22 

13  36  26.4 

37     1.9 

7.9593 

8.7708 

3.23 

3.93 

31  15  12.2 

367 

9  56     2.25 

55  56.48 

13  37  53.1 

38  30.0 

7.9817 

8.7883 

8.22 

3.92 

32  15     8.0 

368 

9  55  48.10 

55  42.05 

+13  39  23.3 

40     1.6 

-8.0027 

+8.8050 

-3.22 

+3.91 

1 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT*         || 

ApiMueni 
Right  Ascension. 

Log.  Goeffloient  of  t 
InffidemllUnate. 

Log.Goellctait   1 

Off2.              11 

Bfett8o1«rl3me 
of 

Side- 
x«al 

1 

MfltldtaaTrMtfit. 

Date. 

At 
SideieelOh. 

At 

Tnnrit. 

At 
SidmaOli. 

At 
TMnslt. 

InRJL. 

In  Dee. 

InlLA. 

iBDee. 

d.  h.    m. 

h.  m.    ■. 

m.    s. 

O        1        M 

f        M 

Jan.  0  15  12.0 

0 

9  52  58.55 

52  54.46 

+14  14  27.0 

14  58.7 

-7.8349 

+  8.650 

-2.96 

+«.67  : 

I  15    7.9 

1 

9  52  48.52 

52  44.28 

14  15  32.2 

15  59.6 

7.8509 

8.662 

2.95 

3.66  j 

2  15    3.8 

2 

9  52  38.12 

52  33.74 

14  16  39.2 

17     7.3 

7.8661 

8.678 

2.94 

8  64 

3  14  59.7 

3 

9  52  27.36 

52  22.83 

14  17  47.9 

18  16.7 

7.8807 

6.684 

2.93 

3.63  ' 

4  14  55.6 

4 

9  52  16.24 

52  11.56 

14  18  58.3 

19  27.8 

7.8945 

8.694 

2.92 

3.62   : 

5  14  51.4 

5 

9  52    4.77 

51  59.95 

14  20  10.4 

20  40.5 

7.9076 

8.704 

2.91 

3.61 

6  14  47.3 

6 

9  51  52.96 

51  48.00 

14  21  24.1 

21  54.9 

7.9201 

8.714 

2.91 

3.60 

7  14  43.2 

7 

9  51  40.81 

51  35.71 

14  22  39.4 

23  10.8 

7.9323 

8.723 

2.90 

3^9 

8  14  39.0 

8 

9  51  28.32 

51  23.08 

14  23  56.3 

24  28.3 

7.9441 

8.732 

2.89 

3^8 

9  14  34.9 

9 

9  51   15.49 

51  10.12 

14  25  14.7 

25  47.8 

7.9553 

8.740 

2.88 

3.57 

10  14  30.7 

10 

9  51     2.34 

50  56.85 

14  26  84.7 

27     7.9 

7.9657 

8.749 

2.87 

3.56 

U  14  26.6 

U 

9  50  48.88 

60  43.27 

14  27  56.2 

28  30.0 

7.9755 

8.756 

2.87 

3.55 

12  14  22.4 

12 

9  50  35.12 

50  29.39 

14  29  19.0 

29  53.4 

7.9851 

8.763 

2.86 

3.54 

13  14  18.8 

13 

9  50  21.05 

90  15.20 

14  30  43.2 

31  18.1 

7.9945 

8.770 

2.85 

3.52  ' 

14  14  14.1 

U 

9  50     6.68 

50    0.71 

14  82    8.7 

32  44.1 

8.0085 

8.777 

2.84 

3.50 

15  14     9.9 

15 

9  49  52.02 

49  45.94 

14  33  85.5 

34  11.4 

8.0118 

8.783 

2.88 

3.48  1 

16  14     5.8 

16 

9  49  37.09 

49  30.90 

14  35    8.5 

35  39.9 

8.0198 

8.789 

2.82 

3.46  ! 

17  14     1.6 

17 

9  49  21.88 

49  15.59 

14  36  82.7 

37     9.6 

8.0275 

8.795 

2.81 

3.44 

18  13  57.4 

18 

9  49     6.41 

49     0.02 

14  38    3.1 

38  40.4 

8.0346 

8.800 

2.80 

3.42 

19  13  53.2 

19 

9  48  50.69 

48  44.20 

14  39  84.6 

40  123 

8.0414 

8.805 

2.78 

3.40  ■ 

20  13  49.0 

20 

9  48  34.73 

48  28.14 

14  41     7.1 

41  45.2 

8.0478 

8.810 

2.76 

3.38 

21  13  44.8 

21 

9  48  18.54 

48  11.85 

14  42  40.6 

43  19.1 

8.0541 

8.815 

2.74 

3.35 

22  13  40.6 

22 

9  48     2.11 

47  55.34 

14  44  15.0 

44  53.8 

8.0602 

8.819 

2.72 

3.32 

23  13  36.4 

23 

9  47  45.46 

47  38.61 

14  45  50.3 

46  29.4 

8.0659 

8.823 

2.70 

8.29  , 

24  13  32.2 

24 

9  47  28.59 

47  21.66 

14  47  26.4 

48    5.8 

8.0713 

8.826 

2.68 

3.26  1 

25  13  27.9 

25 

9  47  11.52 

47    4.51 

14  49    8.2 

49  42.9 

8.0763 

8.829 

2.66 

3.23  ' 

26  13  23.7 

26 

9  46  54.26 

46  47.18 

14  50  40.7 

51  20.6 

8.0808 

8.832 

2.63 

3.19  1 

27  13  19.5 

27 

9  46  36.83 

46  29.68 

14  92  18.8 

52  58.9 

8.0851 

8.835 

2.60 

3.15 

28  13  15.3 

28 

9  46  19.23 

46  12.02 

14  53  57.5 

54  37.8 

8.0891 

8.837 

2.57 

3.10  ' 

29  18  11.0 

29 

9  46     1.47 

45  54.21 

14  55  86.8 

56  17.3 

8.0928 

8.840 

2.53 

3j04 

80  13     6.8 

80 

9  45  43.57 

45  36.26 

14  57  16.6 

57  57.3 

8.0961 

8.842 

2.49 

2.98 

31  13     2.6 

31 

9  45  25.54 

45  18.17 

14  58  56.8 

59  37.6 

8.0992 

8.843 

2.45 

2.91 

Feb.  1   12  58.4 

32 

9  45     7.38 

44  59.96 

15    0  37.3 

1  18.2 

8.1022 

8.844 

2.41 

2.84  , 

2  12  54.1 

33 

9  44  49.10 

44  41.64 

15     2  18.0 

2  59.0 

8.1049 

8.845 

2.37 

2.76 

3  12  49.9 

84 

9  44  80.71 

44  23.21 

15     3  59.0 

4  40.1 

8.1074 

8.846 

2.33 

+2.68 

4  12  45.6 

35 

9  44  12.22 

44    4.69 

15     5  40.2 

6  21.3 

8.1095 

8^47 

2.28 

5  12  41.4 

36 

9  43  53.65 

43  46.09 

15     7  21.5 

8    2.6 

8.1114 

8.847 

2.23 

6  12  37.2 

37 

9  43  35.00 

43  27.42 

15     9    2.9 

9  44.0 

8.1130 

8.848 

2.17 

7  12  32.9 

38 

9  43  16.29 

43     8.69 

15  10  44.3 

11  25.4 

8.1144 

8.848 

2J09 

8  12  28.7 

39 

9  42  57.52 

42  49.90 

15  12  25.7 

13     6.7 

8.1157 

8.848 

1.99 

j 

9  12  24.4 

40 

9  42  38.70 

42  31.07 

15  14     7.1 

14  48.0 

81166 

8.847 

1.86 

10  12  20.2 

41 

9  42  19.85 

42  12.21 

15  15  48.4 

16  29.2 

8.1172 

8.847 

-1.68 

-2.68 

11  12  15.9 

42 

9  42    0.98 

41  53.34 

15  17  29.4 

18  10.1 

8.1176 

8.845 

2.76 

12  12  11.7 

48 

9  41  42.09 

41  34.45 

15  19  10.1 

19  50.7 

8.1180 

8.844 

2.84 

13  12     7.5 

44 

9  41  23.19 

41  15.56 

15  20  50.5 

21  30.9 

8.1180 

8.843 

2.91  1 

14  12    3.2 

45 

9  41     4.30 

40  56.68 

15  22  80.6 

23  10.8 

8.1176 

8.841 

+1J68 

2.98 

15  11  59.0 

46 

9  40  45.43 

40  37.82 

15  24  10.3 

24  50.3 

8.1172 

8.839 

1.87 

3i>4 

16  n  54.7 

47 

9  40  26.58 

40  18.99 

15  25  49.5 

26  29.3 

8.1165 

8.837 

2j01 

3.09 

17  11  50.5 

48 

9  40     7.77 

40    0.21 

15  27  28.1 

28     7.7 

8.1155 

8.834 

2.12 

3.14 

18  11  46.3 

49 

9  39  49.01 

39  41.48 

15  29     6.2 

29  45.5 

8.1142 

8.832 

2.21 

3.19 

19  U  42.0 

50 

9  39  30.31 

89  22.82 

15  30  43.7 

31  22.7 

8.1126 

8.829 

2.28 

3.23  j 

20  11  37.8 

51 

9  39  11.69 

39    4.24 

15  32  20.6 

32  59.3 

8.1106 

8.826 

2.33 

3.26  ' 

21  11  33.5 

52 

9  38  53.16 

38  45.74 

15  33  56.7 

34  35.1 

8.1085 

8.823 

2.37 

3.28 

22  11  29.3 

53 

9  38  34.72 

38  27.34 

15  35  32.0 

86  10.0 

8.1061 

8.819 

2.41 

3.30  i 

23  11  25.0 

54 

9  38  16.39 

38     9.05 

15  37     6.4 

37  44.1 

8.1035 

8.815 

2A5 

3.32 

24  11  20.8 

55 

9  37  58.17 

37  50.89 

15  38  40.0 

39  17.3 

8.1006 

&811 

249 

333  ' 

25  11  16.6 

56 

9  87  40.08 

37  82.86 

15  40  12.7 

40  49.6 

8.0974 

8.806 

2.52 

3.35  1 

26  11  12.3 

57 

9  37  22.13 

37  14.97 

15  41  44.4 

\42  20.9 

8.0939 

8.801 

2J»5 

3-37 

27  11     8.1 

58 

9  87     4.33 

36  57.24 

15  43  15.0 

43  51.1 

8.0902 

8.796 

2.58 

3.38 

28  11     3.9 

59 

9  36  46.68 

36  39.67 

15  44  44.4 

45  20.1 

8.0863 

8.790 

2.61 

3.40 

29  10  59.7 

60 

9  36  29.20 

36  22.26 

15  46  12.7 

46  47.9 

8.0819 

8.785 

2.64 

3.42 

30  10  55.4 

61 

9  36  11.90 

36     5.03 

+15  47  39.9 

48  14.5 

-8.0774 

+  8.779 

+2.66 

-3.44 

SATURN,    18«0. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         | 

Itaa  Solar  Tlnw 
of 

Side- 
real 

BlgbtAMwAn. 

Apparant  Deelination. 

Log.  Coeffldent  of  ( 
in  fiiderml  Mlnntee. 

Log.  CoefBdent    1 
oft«.           1 

;  Moidiaa  TranBlt. 

Date. 

At 
BMeaealOb. 

At 

Tnmsit. 

At 

SklenalOh. 

At 
Tkanalt. 

IdBJL. 

In  Deo. 

InB.A. 

In  Dec. 

d. 

h.    m. 

h.  m.    a. 

m.    a. 

+15  47  39.9 

1         M 

1 

Kar.  1 

10  55.4 

61 

9  36  U.90 

36     5.03 

48  14.5 

-a0774 

+  8.779 

+2.66 

-3.44  1 

2  10  51^ 

62 

9  35  54.78 

35  47.99 

15  49     5.9 

49  40.0 

8.0726 

8.773 

2.68 

3.45  1 

3  10  47.0 

63 

9  35  37.86 

35  31.15 

15  50  30.7 

51     4.3 

&0673 

8.766 

2.69 

3.47  1 

4  10  42.8 

64 

9  35  21.15 

35  14.52 

15  51  64.2 

52  27.3 

8.0619 

8.760 

2.71 

3.48  1 

5  10  38.6 

65 

9  35    4.65 

31  58.11 

15  53  16.3 

53  48.9 

8.0562 

8.753 

2.72 

3.49 

6  10  34.4 

66 

9  34  48.37 

34  41.93 

15  54  37.1 

55     9.1 

8.0501 

8.745 

2.74 

3.51 

7  10  30.2 

67 

9  34  32.33 

34  25.99 

15  55  56.5 

56  27.9 

8.0436 

8.737 

2.75 

3.52 

8  10  26.0 

68 

9  34  16.53 

34  10.29 

t5  57  14.4 

67  45.2 

8.0370 

8.729 

2.77 

3.53  i 

9  10  21.8 

69 

9  34     0.97 

33  54.83 

15  58  30.9 

59     1,1 

8.0301 

8.721 

2.78 

3.54  > 

10  10  17.6 

70 

9  33  45.66 

33  39.63 

15  59  45.9 

60  15.5 

8.0231 

8.712 

2.80 

3.56  , 

11 

10  13.4 

71 

9  38  30.60 

33  24.68 

16     0  59.4 

1  28.4 

8.0156 

8.703 

2.81 

3.57 

12  10     9.2 

72 

9  33  15.81 

33  10.00 

16     2  11.3 

2  39.7 

8.0073 

8.694 

2.83 

3.58  i 

13 

10     5.0 

73 

9  33     1.31 

32  55.61 

16     3  21.6 

3  49.3 

7.9986 

8.684 

2.84 

3.59 

14  10     0.8 

74 

9  32  47.10 

32  41.51 

16     4  30.3 

4  57.3 

7.9898 

8.674 

2.85 

3.60 

15 

9  56.7 

75 

9  32  33.18 

.  32  27.71 

16     5  37.4 

6    8.7 

7.9806 

8.663 

2.86 

8.61  ! 

16 

9  52.5 

76 

9  32  19.56 

32  14.22 

16     6  42.9 

7     8.5 

7.9708 

8.652 

2.87 

3.62 

17 

9  48.4 

77 

9  32     6.25 

32     1.04 

16     7  46.6 

8  11.5 

7.9607 

8.640 

2.88 

3.63 

18 

9  44UJ 

78 

9  31  5a25 

31  48.17 

16     8  48.6 

9  12.8 

7.9502 

8.628 

2.89 

3.63  , 

19 

9  40.1 

79 

9  31  40.57 

31  35.62 

16     9  48.8 

10  12.3 

7.9392 

8.615 

2.90 

3.64 

20 

9  36.0 

80 

9  31  2^21 

31  23.40 

16  10  47.3 

11  10.0 

7.9276 

8.602 

2.91 

3.64 

21 

9  31.9 

81 

9  31  16.19 

31  11.52 

16  11  43.9 

12    5.9 

7.9154 

8.587 

2.92 

3.65 

22 

9  27.7 

82 

9  31     4.51 

30  59.98 

16  12  38.6 

12  59.9 

7.9025 

8.572 

2.93 

3.65  . 

23 

9  23.6 

83 

9  30  53.18 

30  48.79 

16  13  31.5 

13  52.0 

7.8891 

8.558 

2.94 

3.65 

24 

9  19.5 

84 

9  30  43.20 

30  37.95 

16  14  22.6 

14  42.3 

7.8750 

8.542 

2.95 

3.66  , 

25 

9  15.4 

85 

9  30  31.58 

30  27.48 

16  15  11.8 

15  30.7 

7.8601 

8.525 

2.95 

3.66 

26 

9  11.3 

86 

9  30  21.33 

30  17.38 

16  15  59.0 

16  17.2 

7.8445 

8.507 

2.95 

3.66  1 

27 

9     7.2 

87 

9  30  11.45 

30    7.65 

16  16  44.3 

17     1.7 

7.8282 

8.488 

2.96 

3.67 

28 

9     3.1 

88 

9  30     1.94 

29  58.29 

16  17  27.6 

17  44.2 

7.8111 

8.468 

2.96 

3.67 

29 

8  59.0 

89 

9  29  52.81 

29  49.31 

16  18     9.0 

18  24.8 

7.7930 

8.448 

2.96 

3.67 

80 

8  55.0 

90 

9  29  44.06 

29  40.72 

16  18  48.4 

19     3.4 

7.7739 

8.426 

2.97 

3.68 

31 

8  50.9 

91 

9  29  35.70 

29  32.51 

16  19  25.8 

19  40.0 

7.7535 

8.403 

2.97 

3.68  ' 

Apr.  1 

8  46.8 

92 

9  29  27.73 

29  24.68 

16  20     1.2 

20  14.6 

7.7326 

8.378 

2.97 

3.68  1 

2 

8  42.8 

93 

9  29  20.14 

29  17.24 

16  20  34.6 

20  47.2 

7.7106 

8.353 

2.98 

3.68  ' 

3 

8  38.7 

94 

9  29  12.94 

29  10.20 

16  21     6.1 

21  17.9 

7.6867 

8.326 

2.98 

3.68 

4 

8  34.7 

95 

9  29     6.14 

29    3.56 

16  21  35.6 

21  46.6 

7.6609 

8.296 

2.99 

3.68 

5 

8  30.7 

96 

9  28  59.75 

28  57.33 

16  22    3.0 

22  13.2 

7.6333 

8.263 

2.99 

3.68 

6 

8  26.7 

97 

9  28  53.76 

28  51.50 

16  22  28.4 

22  37.8 

7.6043 

8.229 

2.99 

3.68 

7 

8  22.6 

98 

9  28  48.17 

28  46.07 

16  22  51.8 

23     0.4 

7.5732 

8.192 

2.99 

3.69 

8 

8  18.6 

99 

9  28  42.98 

28  41.04 

16  23  13.2 

23  21.0 

7.5393 

8.151 

3.00 

8.69 

9 

8  14.6 

100 

9  28  38.20 

28  36.42 

16  23  32.6 

23  39.6 

7.5020 

8.105 

3.00 

3.69 

10 

8  10.6 

101 

9  28  33.83 

28  32.21 

16  23  49.9 

23  56.1 

7  4613 

8.052 

3.00 

3.69 

11 

8     6.6 

102 

9  28  29.87 

28  28.42 

16  24     5.1 

24  10.5 

7:4157 

7.994 

3.00 

3.69 

12 

8     2.6 

103 

9  28  26.33 

28  25.04 

16  24  18.3 

24  22.9 

7.3641 

7.928 

3.01 

3.69  i 

13 

7  58.6 

104 

9  28  23.21 

28  22.08 

16  24  29.5 

24  33.3 

7.3063 

7.848 

3.01 

3.69 

14 

7  54.6 

105 

9  28  20.50 

28  19.54 

16  24  38.6 

24  41.6 

7.2396 

7.747 

3.01 

3.69 

15 

7  50.7 

106 

9  28  18.21 

28  17.42 

16  24  45.6 

24  47.8 

7.1597 

7.620 

3.01 

3.69  1 

16 

7  46.7 

107 

9  28  16.34 

28  15.72 

16  24  50.6 

24  52.0 

7.0609 

7.438 

3.01 

3.69  i 

17 

7  42.7 

108 

9  28  14.90 

28  14.44 

16  24  53.5 

24  54.1 

6.9315 

+  7.109 

3.02 

3.69 

18 

7  38.8 

109 

9  28  13.88 

28  13.59 

16  24  54.3 

24  54.1 

6.7.^01 

-  6.143 

3.02 

3.69 

19 

7  34.9 

110 

9  28  13.28 

28  13.16 

16  24  53.1 

24  52.0 

-6.4271 

7.194 

3.02 

3.69 

20 

7  30.9 

111 

9  28  13.11 

28  13.16 

16  24  49.8 

24  47.8 

+5.4437 

7.480 

3.02 

3.69 

21 

7  27.0 

112 

9  28  13.36 

28  13.58 

16  24  44.4 

24  41.6 

6.5091 

7.651 

3.02 

3.69 

22 

7  23.1 

113 

9  28  14.04 

28  14.43 

16  24  36.9 

24  33.3 

6.7910 

7.771 

3.01 

3.69 

23 

7  19.2 

114 

9  28  15.14 

28  15.70 

16  24  27.4 

24  23.0 

6.9606 

7.863 

3.01 

3.69 

S4 

7  15.3 

115 

9  28  16.67 

28  17.39 

16  24  15.9 

24  10.7 

7.0822 

7.940 

3.01 

3.69 

25 

7  11.4 

116 

9  28  18.62 

28  19.51 

16  24     2.3 

23  56.3 

7.1761 

8.006 

3.01 

3.69 

26 

7     7.5 

;     117 

9  28  20.99 

28  22.05 

16  23  46.7 

23  39.9 

7.2533 

8.063 

3.01 

3.69 

27 

7     3.6 

118 

9  28  23.78 

28  25.01 

16  23  29.0 

23  21.4 

7.3188 

8.113 

3.01 

3.68 

28 

6  59.7 

119 

9  28  26.99 

28  28.38 

16  23     9.3 

23    0.9 

7.3757 

8.158 

3.01 

3.68 

29 

6  55.9 

120 

9  28  30.62 

28  32.17 

16  22  47.6 

22  38.4 

7.4254 

8.198 

3.01 

3.68 

SO 

6  52.0 

121 

9  28  34.66 

28  36.38 

16  22  23.9 

22  13.9 

7.4700 

8.234 

3.01 

3.68 

31 

6  48^ 

122 

9  28  39.12 

28  41.00 

+16  21  58.2 

21  47.4 

+7.5105 

-  8.267 

+3.qi 

-3.68 

46 
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1 

FOR  WASfflNGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.          | 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log.GoeiBfllentofc 
in§ldeE«alMimiteB. 

Log.  Coeffident    1 

Mean  Solar  Time 

Slde- 

of 
Meridian  Transit. 

raal 
Date. 

.     At 
Sidereal  Oh. 

At 
Transit. 

At 
SidexealOh. 

At 
Transit 

InR.A. 

In  Dee. 

1 
InB.A. 

In  Dee. 

1 

d. 

h,  m. 

h.  m.    8. 

m.    8. 

+16  21  5^.2 

1        H 

1 

May  1 

6  48.2 

122 

9  28  39.12 

28  41.00 

21  47.4 

+7.5105 

-  8.267 

+3.01 

-3.68  , 

2 

6  44.4 

123 

9  28  43.99 

28  46.03 

16  21  30.6 

21  19.0 

7.5471 

8.298 

3.00 

3.68 

3 

6  40.5 

124 

9  28  49.27 

28  51.47 

16  21     1.0 

20  48.6 

7.5808 

8.327 

3.00 

3.68 

4 

6  36.7 

125 

9  28  54.96 

28  57.32 

16  20  29.4 

20  16.2 

7.6121 

8.355 

3.00 

3.68  : 

5 

6  32.9 

126 

9  29     1.06 

29    3.58 

16  19  55.8 

19  41.9 

7.6410 

8.380 

3.00 

3.68  1 

6 

6  29.1 

127 

9  29     7.56 

29  10.24 

16  19  20.3 

19     5.7 

7.6681 

8.403 

3.00 

3.68  1 

7 

6  25.2 

128 

9  29  14.47 

29  17.31 

16  18  42.9 

18  27.5 

7.6935 

8.425 

2.99 

3.67 

8 

6  21.4 

129 

9  29  21  78 

29  24.78 

16  18     3.6 

17  47.4 

7.7170 

8.446 

2.99 

3.67 

9 

6  17.6 

130 

9  29  29.48 

29  32.64 

16  17  22.4 

17     5.4 

7.7393 

8.466 

2.99 

8.67 

10 

6  13.8 

131 

9  29  37.58 

29  40.89 

16  16  39.3 

16  21  6 

7.7605 

8.486 

2.99 

3.67 

11 

6  10.Q 

132 

9  29  46.07 

29  49.53 

16  15  54.3 

15  35.9 

7.7804 

8.504 

2.98 

3.67 

12 

6     6.2 

133 

9  29  54.95 

29  58.57 

16  15     7.4 

14  48.3 

7.7995 

8.522 

2.98 

3.66 

13 

6     2.4 

134 

9  30    4.22 

30    8.00 

16  14  18.6 

13  58.8 

7.8180 

8.538 

2.98 

8.66 

U 

5  58.7 

135 

9  30  13.89 

30  17.82 

16  13  28.0 

18     7.4 

7.8355 

8.554 

2.97 

3.66 

15 

5  54.9 

136 

9  30  23.94 

30  28.03 

16  12  35.5 

12  14.2 

7.8519 

8.570 

2.97 

8,66 

16 

5  51.1 

137 

9  30  34.37 

30  38.61 

16  11  41.1 

11  19.1 

7.8678 

8.584 

2.97 

3.65 

17 

5  47.4 

138 

9  30  45.18 

30  49.57 

16  10  44.9 

10  22.1 

7.8828 

8.598 

2.96 

3.65 

18 

5  43.6 

139 

9  30  56.36 

31     0.90 

16     9  46.9 

9  23.3 

7.8974 

8.612 

2.96 

8.65 

19 

5  39.9 

140 

9  31     7.92 

31   12.61 

16     8  47.1 

8  22.8 

7.9117 

8.625 

2.95 

3.64 

20 

5  36.2 

141 

9  31   19.86 

31  24.70 

16     7  45.5 

7  20.5 

7.9253 

8.638 

S.95 

8.64 

21 

5  32.5 

142 

9  31  32.17 

31  37.16 

16     6  42.1 

6  16.4 

7.9382 

8.650 

2.95 

3.64 

22 

5  28.7 

143 

9  31  44.84 

31  49.98 

16     5  36.9 

5  10.5 

7.9505 

8.662 

2.94 

8.63 

23 

5  25.0 

144 

9  31  57.87 

32    3.16 

16     4  29.8 

4    2.7 

7.9625 

8.674 

2.94 

3.63 

24 

5  21.3 

145 

9  32  11.26 

32  16.69 

16     3  21.0 

2  53.2 

7.9742 

8.685 

2.93 

3.62 

25 

6  17.6 

146 

9  32  25.01 

32  30.57 

16     2  10.5 

1  42.0 

7.9853 

8.695 

2.93 

3:62 

26 

6  13.9 

147 

9  32  39.10 

32  44.80 

16     0  58.3 

0  29.1 

7.9959 

8.705 

2.93 

8.61 

27 

5  10.2 

148 

9  32  53.54 

32  59.38 

15  59  44.4 

59  14.5 

8.0063 

8.715 

2.92 

8.61 

28 

5     6.5 

149 

9  33     8.32 

33  14.30 

15  58  28.9 

57  68.3 

8.0163 

8.724 

2.92 

3.60 

29 

5     2.9 

150 

9  33  23.44 

33  29.56 

15  57  11.7 

56  40.4 

8.0260 

8.734 

2.91 

3.60 

30 

4  59.2 

151 

9  33  38.90 

S3  45.15 

15  55  52.8 

55  20.9 

2.0353 

8.743 

2.91 

8.59 

31 

4  55.5 

152 

9  33  54.68 

34     1.07 

15  54  32.3 

53  59.8 

8.0443 

8.752 

2.90 

8^9 

June  1 

4  51.9 

153 

9  34  10.79 

34  17.31 

15  53  10.2 

52  37.0 

8.0530 

8.760 

2.90 

8.58 

2 

4  48.2 

154 

9  34  27.22 

34  33.87 

15  51  46.5 

51  12.6 

8.0615 

a769 

2.90 

8.58' 

3 

4  44.6 

155 

9  34  43.97 

34  60.75 

15  50  21.2 

49  46.6 

8.0697 

8.777 

2.89 

8.57 

4 

4  40.9 

156 

9  35     1.03 

35     7.94 

15  48  54.3 

48  19.1 

8.0777 

8.784 

2.89 

8.57 

5 

4  37.3 

157 

9  35  18.41 

35  25.45 

15  47  25.9 

46  50.0 

8.0854 

8.792 

2.88 

3.57 

6 

4  33.7 

158 

9  35  86.09 

35  43.26 

15  45  56.0 

45  19.5 

8.0929 

8.799 

2.88 

3.56 

7 

4  30.0 

159 

9  35  54.08 

36     1.37 

15  44  24.5 

43  47.4 

8.1003 

8.807 

2.87 

8i>6 

8 

4  26.4 

160 

9  36  12.37 

36  19.78 

15  42  51.5 

42  13.8 

8.1074 

8.814 

2.86 

3.56 

9 

4  22.8 

161 

9  36  30.96 

36  38.49 

15  41  17.0 

40  38.7 

8.1143 

8.821 

2.86 

3-55  i 

10 

4  19.2 

162 

9  86  49.84 

36  57.49 

15  39  41.0 

39     2.1 

81210 

8.827 

2.85 

3.55 

11 

4  15.5 

163 

9  37     9.01 

37  16.78 

15  38     3.6 

37  24.1 

8.1275 

8.834 

2.85 

3J>5 

12 

4  11.9 

164 

9  37  28.47 

37  36.36 

15  36  24.7 

35  44.6 

8.1339 

8.840 

2.84 

3J>4 

13 

4     8.3 

165 

9  37  48.21 

37  56.22 

15  34  44.3 

34     3.6 

6.1401 

8.846 

2.83 

3.54 

14 

4     4.7 

166 

9  38     8.23 

38  16.35 

15  33    2.5 

32  21.2 

8.1461 

8.853 

2.83 

334 

15 

4     l.I 

167 

9  38  28.53 

38  36.76 

15  31  19.2 

30  37.3 

8.1520 

8.859 

2.82 

834 

16 

3  57.5 

168 

9  38  49.10 

38  57.44 

15  29  34.5 

28  52.0 

8.1576 

8.864 

2.82 

833 

17 

3  53.9 

169 

9  39     9.93 

39  18.38 

15  27  48.5 

27    5.4 

8.1630 

8.870 

2.81 

833 

18 

3  50.3 

170 

9  39  31.02 

39  39.58 

15  26     1.1 

25  17.4 

8.1684 

8.875 

2.80 

333 

19 

3  46.7 

171 

9  39  52.37 

40     1.04 

15  24  12.3 

23  28.1 

8.1737 

8.881 

2.80 

332 

20 

3  43.2 

172 

9  40  13.98 

40  22.76 

15  22  22.1 

21  37.4 

8.1788 

8.886 

2.79 

832 ; 

21 

3  39.6 

173 

9  40  85.84 

40  44.72 

15  20  30.7 

19  45.4 

8.1837 

8.891 

2.78 

331  i 

22 

3  36.1 

174 

9  40  57.94 

41     6.92 

15  18  38.0 

17  62.2 

8.1885 

8.896 

2.77 

331 

23 

3  32.5 

175 

9  41  20.29 

41  29.37 

15  16  44.0 

15  67.7 

8.1932 

8.901 

2.76 

3.50 

24 

3  29.0 

176 

9  41  42.88 

41  52.06 

15  14  48.7 

14     1.9 

ai978 

8.906 

2.76 

330 

25 

3  25.5 

177 

9  42     5.70 

42  14.98 

15  12  52.2 

12    4.8 

8.2020 

8.910 

2.75 

3.49 

26 

3  21.9 

178 

9  42  28.74 

42  38.12 

15  10  54.5 

10    6.6 

8.2062 

8.915 

2.74 

3.4S 

27 

3  18.4 

179 

9  42  52.00 

43     1.48 

15     8  55.6 

8    7.2 

8.2103 

8.919 

2.73 

3^7 

28 

3  14.9 

180 

9  43  15.48 

43  25.05 

15    6  55.5 

6    6.6 

8.214S 

8.923 

2.72 

3.46 

»        29 

3  11.4 

181 

9  43  39.17 

43  48.83 

15    4  54.2 

4    4.8 

8.2182 

8.927 

2.72 

3.46 

30 

3    7.8 

182 

9  44    3.07 

44  12.82 

15     2  51.8 

2     1.9 

8.2220 

8.932 

2.71 

3.45 

31 

3    4.3 

183 

9  44  27.18 

44  37.02 

+14  60  48.2 

59  57.8 

+8.2256 

-  8.936 

+2.70 

.-3.44 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         || 

Mean  Solar  Tfane 

of 
Meridian  Tianait. 

Skla- 

real 
Date. 

Appanmt 
Right  ABoenriott. 

Log.  Goeffldent  of  t 
in  Sidenal  Minutes. 

Log.Co0fiidaBt   1 
oft«.           1 

At 
BIdenalOh. 

At 

Traorit. 

At 
fiidenalOh. 

At 
Transit. 

InRJk. 

In  Dec. 

InK.A. 

In  Dee. 

1              *• 

h.    m. 

h.  m.    8. 

m.    8. 

O       1      u 

1     It 

July  1 

3     4.3 

183 

9  44  27.18 

44  37.02 

+14  60  48.2 

59  57.8 

+8.2256 

-  8.936 

+2.70 

-3.44 

2 

3    0.8 

184 

9  44  51.49 

45     1.42 

14  58  43.5 

57  52.6 

8.2293 

8.939 

2.69 

3.43 

3 

2  57.3 

185 

9  45  16.01 

45  26.03 

14  56  37.7 

55  46.3 

8.2328 

8.943 

2.68 

3.42 

4 

2  53.7 

186 

9  45  40.72 

45  50.83 

14  54  30.9 

53  39.0 

2.2362 

8.947 

2.68 

8.42 

5 

2  50.2 

187 

9  46    5.62 

46  15.81 

14  52  23.0 

51  30.6 

8.2395 

8.950 

2.67 

3.41 

6 

2  46.7 

188 

9  46  30.71 

46^  40.98 

14  50  14.1 

49  21.2 

8.2427 

8.954 

2.66 

3.40 

7 

2  43.2 

189 

9  46  55.98 

47     6.33 

14  48     4.1 

47  10.7 

8.2457 

8.957 

2.65 

3.39 

8 

2  39.7 

190 

9  47  21.42 

47  31.85 

14  45  53.1 

44  59.2 

8.2487 

8.961 

2.64 

3.38 

9 

2  36.2 

191 

9  47  47.04 

47  57.55 

14  43  41.0 

42  46.7 

8.2517 

8.964 

2.63 

8.37 

10 

2  32.7 

192 

9  48  12.83 

48  23.42 

14  41  27.9 

40  33.2 

8.2545 

8.967 

2.62 

3.36 

11 

2  29.2 

193 

9  48  38.79 

48.49.45 

14  39  13.9 

36  18.8 

8.2573 

8.970 

2.61 

8.35 

12 

2  25.7 

194 

9  49    4.91 

49  15.64 

14  36  59.0 

36     3.4 

8.2600 

8.973 

2.60 

3.34 

13 

2  22.2 

195 

9  49  31.19 

49  41.99 

14  34  43.1 

33  47.1 

8.2626 

8.976 

2.59 

3.33 

14 

2  18.7 

196 

9  49  57.63 

50    8.50 

14  32  26.3 

31  29.9 

8.2651 

8.979 

2.58 

3.32 

I            15 

2  15^ 

197 

9  50  24.22 

50  35.16 

14  30     8.6 

29  11.8 

8.2676 

8.982 

2.57 

3.31 

!           16 

2  11.7 

198 

9  50  60.96 

51     1.97 

14  27  50.0 

26  52.8 

8.2699 

8.985 

2.55 

8.30 

17 

2     8.2 

199 

9  51  17.84 

51  28.92 

14  25  30.5 

24  33.0 

8.2723 

6.987 

2i»3 

8.29 

18 

2    4.7 

200 

9  51  44.87 

51  56.01 

14  23  10.2 

22  12.3 

8.2746 

6.990 

2.51 

3.28 

1           19 

2     1.2 

201 

9  52  12.04 

52  23.24 

14  20  49.1 

19  50.8 

8.2767 

8.992 

2.50 

3.27 

20 

1  57.7 

202 

9  52  39^ 

52  50.59 

14  18  27.2 

17  28.6 

8.2786 

8.995 

2.48 

3.26 

21 

I  54.2 

203 

9  53    J6.74 

63  18.06 

14  16     4.5 

15     5.6 

8.2805 

8.997 

2.46 

3.25 

22 

1  50.7 

204 

9  53  34.27 

53  45.65 

14  13  41.1 

12  41.8 

8.2824 

8.999 

2.44 

3.24 

23 

1  47.3 

205 

9  54     1.92 

54  13.36 

14  11  17.0 

10  17.3 

8.2842 

9.002 

2.42 

3.23 

24 

1  43.8 

206 

9  54  29.68 

54  41.17 

14     8  52.1 

7  52.2 

8.2859 

9.004 

2.41 

3.22 

25 

1  40.3 

207 

9  54  57.55 

55     9.09 

14     6  26.6 

5  26.4 

8.2876 

9.006 

2.39 

3.20 

26 

1  36.9 

208 

9  55  25.53 

65  37.12 

14     4     0.4 

2  69.9 

8.2893 

9.008 

2.37 

8.19 

27 

1  33.4 

209 

9  55  53.61 

56     5.25 

14     1  33.5 

0  82.7 

8.2907 

9.010 

2.35 

8.18 

28 

1  30.0 

210 

9  56  21.78 

56  33.47 

13  59     6.0 

58    4.9 

8.2921 

9.011 

2.33 

3.16 

29 

1  26.5 

211 

9  56  50.04 

57     1.78 

13  56  37.9 

55  36.5 

8.2935 

9.013 

2.31 

3.15 

SO 

1  23.0 

212 

9  57  18.39 

57  30.18 

13  54     9.2 

53     7.5 

8.2948 

9.015 

2.29 

3.13 

31 

I  19.6 

213 

9  57  46.82 

57  58.65 

13  51  39.9 

50  37.9 

8.2960 

9.016 

2.27 

3.12 

Aug.  1 

1   16.1 

214 

9  58  15.33 

58  27.20 

13  49  10.1 

48     7.8 

8.2972 

9.018 

2.25 

3.10 

2 

1   12.7 

215 

9  58  43.92 

58  55.83 

13  46  39.8 

45  37.3 

8.2985 

9.019 

2.23 

3.08  ; 

3 

1     9.2 

216 

9  59  12.59 

59  24.54 

13  44     9.0 

43     6.3 

8.2996 

9.021 

2.20 

3.06  1 

4 

1     5.8 

217 

9  59  41.33 

59  53.32 

13  41  37.7 

40  34.7 

8.3006 

9.022 

2.17 

3.04 

5 

1     2.4 

218 

10    0  10.13 

0  22.16 

13  39   -5.9 

38    2.6 

8.8015 

9.024 

2.14 

3.02 

6 

0  58.9 

219 

10    0  38.99 

0  51.05 

13  36  33.6 

35  30.0 

8.3024 

9.025 

2.11 

3.00 

7 

0  55.5 

220 

10     1     7.91 

1  20.00 

13  34     0.8 

32  57.0 

8.3033 

9.026 

2.08 

2.98 

8 

0  52.0 

221 

10     1  36.89 

1  49.01 

13  31  27.5 

30  23.5 

8.3040 

9.028 

2.04 

2.96 

9 

0  48.6 

222 

10     2     5.91 

2  18.07 

13  28  53.9 

27  49.6 

8.3047 

9.029 

2.00 

2.94 

10 

0  45.1 

223 

10    2  34.98 

2  47.17 

13  26  19.9 

25  15.4 

8  3055 

9.030 

1.95 

2.92 

n 

0  41.6 

224 

10    3     4.10 

3  16.31 

13  23  45.6 

22  40.9 

8.3061 

9.031 

1.91 

2.89 

12 

0  38.2 

225 

10    3  33.26 

3  45.49 

13  21   10.9 

20     6.0 

8.3067 

9.032 

1.86 

2.86  . 

13 

0  34.7 

226 

10    4     2.45 

4  14.70 

13  18  35.9 

17  30.8 

8.3071 

9.032 

1.82 

2.83 

14 

0  31.3 

227 

10    4  31.67 

4  43.94 

13  16     0.6 

14  55.3 

8.3076 

9.033 

1.77 

2.80 

15 

0  27.8 

228 

10     5     0.92 

5  13.21 

13  13  25.0 

12  19.6 

8.3079 

9.034 

1.73 

2.76 

16 

0  244 

229 

10     5  80.19 

5  42.50 

13  10  49.2 

9  43.6 

8.3082 

9.034 

+1.68 

2.72  1 

17 

0  21.0 

230 

10     5  59.48 

6  11.81 

13     8  13.2 

7     7.5 

8.3085 

9.035 

-2.68 

18 

0  17.5 

231 

10    6  28.79 

6  41.13 

13     5  37.0 

4  31.2 

8.3087 

9.036 

19 

0  14.1 

232 

10    6  58.10 

7  10.46 

13     3     0.6 

1  54.7 

8.3087 

9.036 

20 

0  10.6 

233 

10     7  27.42 

7  39.79 

12  60  24.0 

59  18.0 

8.3088 

9.036 

21 

0     7.1 

234 

10     7  56.74 

8     9.12 

12  57  47.4 

56  41.3 

8.3087 

9.037 

22 

0    3.7 

235 

10     8  26.05 

8  38.44 

12  55  10.7 

54     4.5 

8.3086 

9.037 

23 

0    0^ 

236 

10    8  55.35 

9     7.75 

12  52  33.9 

51  27.6 

8.3084 

9.037 

23  23  56.8 

237 

10    9  24.64 

9  37.04 

12  49  57.1 

48  50.7 

8.3082 

9.037 

-1.68 

24  23  53.3 

238 

10    9  53.91 

10     6.31 

12  47  20.3 

46  13.8 

8.3080 

9.087 

1.74 

25  23  49^ 

239 

10  10  23.17 

10  35.57 

12  44  43.4 

43  36.9 

8.3078 

9.037 

1.80 

26  23  46.5 

240 

10  10  62.41 

11     4.81 

12  42     6.6 

41     0.1 

8.3074 

9.037 

1.86 

27  23  43.0 

241 

10  11  21.62 

11  34.02 

12  39  29.8 

38  23.3 

8.3069 

9.037 

1.91 

.      28  23  39.6 

242 

10  11  50.79 

12    3.19 

12  36  53.1 

35  46.5 

6.3064 

9X)37 

1.96 

29  23  36.2 

243 

10  12  19.93 

12  32.32 

12  34  16.5 

33     9.8 

8.3058 

9.036 

2.00 

• 

30  23  32.7 

244 

10  12  49.03 

13     1.41 

12  31  40.0 

30  33.3 

8.3052 

9.036 

2.04 

31 

23  29.3 

245 

10  13  18.09 

13  30.46 

+12  29     3.6 

27  57.0 

+8.3046 

-  9.036 

-2.09 

+2.68 
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Right^A^^on. 

Loff.Coeffiolentoft 
InSldaealHinatea. 

Log.  OoefBdent    1 
of  13.             1 

Maan  Solar  Time 

Side- 

I 

of 

real 

MeridiaaTnnflit 

Sate. 

At 
Sidereal  Oil. 

At 
Transit. 

At 
SiaexealOh. 

At 
TntuAt. 

InB.A. 

In  Dec. 

InK.A. 

In  Dee. 

d.  h.   m. 

h.  m.    s. 

m.    8. 

+12  26  2f4 

1      u 

'i 

Sep.  1  23  25.8 

246 

10  13  47.10 

13  59.46 

25  20.9 

+8.3038 

--  9.035 

-2.11 

+2.72  ' 

2  23  22.4 

247 

10  14  16.06 

14  28.41 

12  23  51.4 

22  44.9 

8.3031 

9.034 

2J4 

2.76 

S  23  18.9 

248 

10  14  44.97 

14  57.31 

12  21   15.6 

20    9.1 

8.3023 

9.034 

2.17 

2.80  ' 

4  23  15.4 

249 

10  15  13.83 

15  26.15 

12  18  39.9 

17  33.5 

8.3015 

9.034 

2.20 

2.83  * 

5  23  12.0 

250 

10  15  42.63 

15  54.93 

12  16     4.4 

14  58.1 

8.3006 

9.033 

2M 

2.86  j 

6  23     8.5 

251 

10  16  11.37 

16  23.65 

12  13  29.2 

12  23.0 

8.2996 

9.032 

2.25 

2.89  I 

7  23     5.1 

252 

10  16  40.03 

16  52.29 

12  10  54.4 

9  48.2 

8.2984 

9.031 

257 

2.92 

8  23     1.6 

253 

10  17     8.62 

17  20.86 

12     8  19.9 

7  13.8 

8.2973 

9.030 

2.29 

2.94  ' 

9  22  58.1 

254 

10  17  37.13 

17  49.35 

12     5  45.7 

4  39.7 

8.2961 

9.029 

2J1 

2.96  ■■ 

10  22  54.7 

255 

10  18    5.57 

18  17.75 

12    3  11.9 

2     6.0 

8.2949 

9.028 

2.33 

2.98 

U  22  51.2 

256 

10  18  33.92 

18  46.07 

11  60  38.5 

59  32.7 

8.2935 

9.027 

2.35 

3.01  : 

12  22  47.8 

257 

10  19     2.18 

19  14.30 

11  58     5.5 

56  59.9 

8.2921 

9.026 

2.37 

3.03  ; 

13  22  44.3 

258 

10  19  30.34 

19  42.43 

11  55  33.0 

54  27.5 

8.2905 

9.024 

2^9 

3.06  ; 

14  22  40.8 

259 

10  19  58.40 

20  10.45 

11  53     1.0 

51  55.6 

8.2890 

9.023 

2AI 

3.08 

15  22  37.4 

260 

10  20  26.36 

20  38.37 

11  50  29.5 

49  24.3 

8.2873 

9.021 

2A2 

3.10 

16  22  33.9 

261 

10  20  54.21 

21     6.18 

11  47  58.5 

46  53.6 

8.2856 

9.020 

244 

3.12 

17  22  30.5 

262 

10  21  21.95 

21  33.88 

11  45  28.1 

44  23.4 

8.2839 

9.018 

245 

3.14 

18  22  27.0 

263 

10  21  49.58 

22     1.47 

11  42  58.3 

41  53.8 

8.2821 

9.016 

247 

3.16  , 

19  22  23.5 

264 

10  22  17.09 

22  28.93 

11  40  29.1 

39  24.8 

8.2801 

9.014 

248 

3.18 

20  22  20.1 

265 

10  22  44.47 

22  56.26 

11  38    0.6 

86  56.5 

.    8.2780 

9.012 

249 

3.20  ! 

21  22  16.6 

266 

Id  23  11.71 

28  23.46 

11  35  32.8 

84  29.0 

8.2768 

9.010 

2.51 

3.22  1 

22  22  13.1 

267 

10  23  38.82 

28  50.52 

11  33     5.7 

32     2.2 

8.2737 

9.008 

2.52 

3.24  i 

23  22     9.7 

268 

10  24     5.80 

24  17.45 

11  30  39.4 

29  36.2 

.  8.2716 

9.006 

2.54 

3.25 

24  22     6.2 

269 

10  24  32.64 

24  44.24 

11  28  13.8 

27  10.9 

8.2693 

9.004 

2.55 

3.27 

25  22    2.7 

270 

10  24  59.34 

25  10.88 

11  25  49.0 

24.46.4 

8.2669 

9X)01 

2.56 

3.28  . 

26  21  59.2 

271 

10  25  25.89 

25  37.37 

11  23  25.0 

22  22.7 

8.2645 

8.999 

2.57 

3.29  ; 

27  21  55.7 

272 

10  25  52.29 

26    3.71 

11  21     1.8 

19  59.8 

8.2619 

8.996 

238 

3.30  ! 

28  21  52.2 

273 

10  26  18.53 

26  29.89 

11  18  39.5 

17  37.8 

8.2593 

8.994 

2.59 

3.31  : 

29  21  48.7 

274 

10  26  44.61 

26  55.91 

11  16  18.0 

15  16.7 

8.2566 

8.991 

2.60 

3.32  ' 

SO  21  45.2 

275 

10  27  10.53 

27  21.76 

11  13  57.6 

12  56.6 

8.2538 

8.988 

2.61 

3.33 

Oct.   1  21  41.7 

276 

10  27  36.28 

27  47.44 

11  11  37.9 

10  37.4 

8.2511 

8.985 

2.62 

3.34 

2  21  38.2 

277 

10  28     1.87 

28  12.96 

11     9  19.3 

8  19.2 

8.2482 

8.982 

2.63 

3.35 

3  21  34.7 

278 

10  28  27.28 

28  38.30 

n     7     1.7 

6    2.0 

8.2451 

8.979 

2.64 

3.36 

4  21  31.1 

279 

10  28  52.51 

29    3.45 

11     4  45.1 

3  45.8 

8.2419 

8.976 

2.65 

3.37  , 

5  21  27.6 

280 

10  29  17.55 

29  28.42 

11     2  29.6 

1  30.6 

8.2386 

8.972 

2.66 

3JA8  1 

6  21  24.1 

281 

10  29  42.40 

29  53.20 

10  60  15.0 

59  16.5 

8.2364 

8.969 

2.67 

3.39 

7  21  20.6 

282 

10  30    7.07 

SO  17.79 

10  58     1.6 

57    3.5 

8.2320 

8.966 

2.68 

3.40 

8  21   17.1 

283 

10  30  31.54 

SO  42.18 

10  55  49.3 

54  61.7 

8.2285 

8.961 

2.69 

341 

9  21  13.5 

284 

10  30  55.81 

31     6.37 

10  53  38.2 

62  41.1 

8.2249 

8.957 

2.70 

3.42 

10  21  10.0 

285 

10  31  19.88 

31  30.36 

10  51  28.2 

50  31.6 

8.2212 

8.954 

2.70 

3.43 

11  21     6.5 

286 

10  31  43.74 

81  54.13 

10  49  19.4 

48  23.3 

8  2173 

8.949 

2.71 

344  * 

12  21     2.9 

287 

10  32    7.38 

82  17.68 

10  47  11.9 

46  16.3 

8.2133 

8.946 

2.72 

345  1 

13  20  59.4 

288 

10  32  30.80 

82  41.01 

10  45     5.8 

44  10.7 

8.2092 

8.940 

2.73 

347 

14  20  55.8 

289 

10  32  54.00 

83    4.12 

10  43     1.0 

42     6.5 

8.2051 

8.936 

2.74 

3.48 

15  20  52.3 

290 

10  33  16.98 

83  27.00 

10  40  57.6 

40    3.6 

8.2007 

8.931 

2.74 

3.49 

16  20  48.7 

291 

10  33  39.72 

33  49.65 

10  38  55.4 

88     2.1 

8.1961 

8.926 

2.75 

3.50 

17  20  45.1 

292 

10  34     2.22 

34  12.06 

10  86  64.7 

36     2.0 

8.1915 

8.921 

2.76 

3.52 

18  20  41.6 

293 

10  34  24.48 

34  34.22 

10  34  55.4 

34    3.3 

JB.1868 

8.916 

2.77 

3..53 

19  20  38.0 

294 

10  34  46.50 

34  56.13 

10  32  57.6 

82     6.1 

8.1820 

8-910 

2.78 

3M 

20  20  34.4 

295 

10  35     8.27 

85  17.79 

10  81     1.3 

30  10.4 

8.1769 

8.904 

2.78 

3.56  ; 

21  20  30.9 

296 

10  85  29.78 

35  89.19 

10  29    6.5 

28  16.3 

8.1716 

8.899 

2.79 

3.57 

22  20  27.3 

297 

10  35  51.03 

36    0.33 

10  27  13.2 

26  23.7 

8.1663 

8.893 

2.80 

3.58 

23  20  23.7 

298 

10  86  12.02 

36  21.21 

10  25  21.4 

24  82.6 

8.1610 

8.887 

2.80 

3.59 

24  20  20.1 

299 

10  36  32.75 

36  41.83 

10  23  31.2 

22  43.1 

8.1556 

8.880 

2.81 

3.60 

25  20  16.5 

300 

10  36  53.22 

37     2.18 

10  21  42.7 

20  55.3 

8.1498 

8.874 

3.81 

3.61 

26  20  12.9 

301 

10  37  13.41 

37  22.25 

10  19  55.9 

19     9.2 

8.1438 

8.867 

2.82 

3.62 

27  20    9.3 

302 

10  37  33.32 

37  42.04 

10  18  10.7 

17  24.7 

8.1378 

8.860 

2.83 

3.62 

28  20    5.7 

303 

10  37  52.96 

38     1.56 

10  16  27.1 

15  41.8 

8.1317 

8.853 

2.84 

3.63 

29  20    2.1 

304 

10  38  12.32 

88  20.80 

10  14  45.2 

14    0.7 

8.1254 

8.846 

2.84 

3.63 

SO  19  58.4 

305 

10  38  31.40 

38  39.76 

10  13     5.1 

12  21.4 

8.1189 

8.838 

2.85 

3.64 

31  19  54.8 

306 

10  38  50.19 

38  58.42 

10  11  26.8 

10  43.8 

8.1121 

8.830 

2.85 

3.64 

32  19  51.2 

307 

10  39     8.68 

39  16.78 

+10     9  50.2 

9     8.0. 

+8.1050 

-  8.823 

-2.86 

+3.65 

SATURN,    ISeO. 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         | 

Apparent 
.      Rl^t  Ascension. 

Log.  Ooeffldent  of  < 
in  Sidereal  Uinates. 

Log.  Coeffldent    1 
of  J2.             1 

Mmn  SoUur  Time 
of 

Side- 
real 

i  Mtfidian  Transit. 

DMe. 

At 
SidefeatOh. 

At 
TMnsit. 

At 
SideiMlOh. 

At 

Truult. 

InBJL. 

In  Dec. 

InB.A. 

In  Dee. 

d.  h.    m. 

h.  m.    8. 

m.    8. 

0      (      • 

1         H 

i 

Nov.  I   19  51.2 

807 

10  39     8.68 

39  16.78 

+10    9  50.2 

9     8.0 

+8.1050 

-  8.823 

-2.86 

+3.65  I 

2  19  47.5 

808 

10  39  26.87 

39  34.84 

10    8  15.4 

7  34.0 

8.0978 

8.814 

2.86 

3.65  , 

3  19  43.9 

809 

10  39  44.75 

39  52.59 

10    6  42.5 

6     1.9 

8.0902 

8.805 

2.87 

3.66  ! 

4  19  40.2 

310 

10  40     2.32 

40  10.03 

10     5  11.5 

4  31.7 

8.0827 

8.796 

2.87 

3.66  , 

5  19  36.6 

311 

10  40  19.59 

40  27.16 

10    3  42.4 

3    3.3 

8.0750 

8.787 

2.88 

3.66 

6  19  33.0 

312 

10  40  36.55 

40  48.98 

10     2  15.1 

1  36.9 

8.0670 

8.778 

2.88 

3.67 

7  19  29.3 

313 

10  40  53.19 

41     0.48 

10    0  49.8 

0  12.5 

8.0585 

8.767 

2.89 

3.67 

8  19  25.7 

314 

10  41     9.50 

41  16.65 

9  59  26.5 

58  50.1 

8.0498 

8.757 

2.89 

3.67  1 

9  19  22.0 

315 

10  41   25.49 

41  32.50 

9  58     5.2 

57  29.7 

8.0410 

8.746 

2.90 

3.68  1 

10  19  18.3 

316 

10  41  41.15 

41  48.02 

9  56  46.0 

56  11.4 

8.0317 

8.735 

2.90 

3.68 

11  19  14.6 

317 

10  41  56.47 

42    3.20 

9  55  28.8 

54  55.1 

8.0221 

8.723 

2.91 

3.68 

12  19  11.0 

318 

10  42  11.45 

42  18.03 

9  54  13.7 

53  40.9 

8.0122 

8.711 

2.91 

3.69 

13  19     7.3 

319 

10  42  26.09 

42  32.51 

9  53     0.7 

52  28.8 

8.0020 

8.696 

2.92 

3.69 

14  19    3.6 

320 

10  42  40.38 

42  46.65 

9  51  49.9 

51   18.9 

7.9913 

8.685 

2.92 

3.70 

15  18  59.9 

821 

10  42  54.32 

43    0.44 

9  50  41.2 

50  11.2 

7.9804 

8.672 

2.93 

3.70 

16  18  56.2 

322 

10  43     7.91 

43  13.87 

9  49  34.7 

49    5.7 

7.9691 

8.657 

2.93 

3.70 

17  18  52.5 

323 

10  43  21.14 

43  26.94 

9  48  30.4 

48    2.3 

7.9573 

8.642 

2.93 

3.71 

18  18  48.8 

324 

10  43  34.01 

43  39.65 

9  47  28.3 

47     1.2 

7.9451 

8.627 

2.94 

3.71 

19  18  45.0 

325 

10  43  46.52 

43  52.00 

9  46  28.4 

46    2.3 

7.9326 

8.611 

2.94 

3.72 

20  18  41.3 

826 

10  43  58.67 

44    3.99 

9  45  30.8 

45     5.7 

7.9196 

8.594 

2.94 

3.72 

21  18  37.6 

327 

10  44  10.45 

44  15.61 

9  44  35.4 

44  11.3 

7.9059 

8.576 

2.95 

3.72 

22  18  33.8 

328 

10  44  21.86 

44  26.85 

9  43  42.3 

43  19.2 

7.8918 

8.557 

2.95 

3.73  . 

23  18  30.1 

329 

10  44  32.90 

44  37.72 

9  42  51.5 

42  29.4 

7.8771 

8.538 

2.95 

3.73  j 

[           24  18  26.3 

380 

10  44  43.56 

44  48.21 

9  42     3.0 

41  41.9 

7.8618 

8.517 

2.96 

3.74 

25  18  22.6 

831 

10  44  53.85 

44  58.33 

9  41  16.8 

40  56.8 

7.8457 

8.495 

2.96 

3.74  1 

26  18  18.8 

332 

10  45    8.75 

45     8.06 

9  40  32.9 

40  14.0 

7.8289 

8.472 

2.96 

3.74  j 

27  18  15.0 

333 

10  45  13.27 

45  17.41 

9  39  51.4 

39  33.5 

7.8113 

8.447 

2.97 

3.75  : 

!           28  18  11.2 

334 

10  45  22.40 

45  26.37 

9  39  12.3 

38  55.5 

^  7.7927 

8420 

2.97 

3.75 ; 

1           29  18     7.4 

335 

10  45  31.14 

45  34.93 

9  38  35.7 

38  19.9 

7.7734 

8US91 

2.97 

3.76  • 

!           30  18    3.6 

336 

10  45  39.49 

45  43.11 

9  38     1.4 

37  46.7 

7.7531 

8.361 

2.98 

8.76  j 

.  Dec.  1   17  59.8 

337 

10  45  47.45 

45  50.89 

9  37  29.5 

87  15.9 

7.7315 

8.329 

2.98 

3.76 

2  17  56.0 

338 

10  45  55.01 

45  58.27 

9  37     0.0 

36  47.5 

7.7088 

8.293 

2.98 

3.76 

3  17  52.2 

339 

10  46     2.18 

46     5.26 

9  36  32.9 

36  21.5 

7.6849 

8.254 

2.99 

3.77 

1             4  17  483 

340 

10  46     8.95 

46  11.85 

9  36     8.3 

35  58.0 

7.6592 

8.211 

2.99 

3.77 

1             5  17  44.5 

841 

10  46  15.32 

46  18.04 

9  35  46.1 

85  36.9 

7.6316 

8.163 

2.99 

3.77 

6  17  40.7 

342 

10  46  21.28 

46  23.82 

9  35  26.4 

35  18.3 

7.6017 

8.108 

2.99 

3.77 

i             7  17  36.8 

343 

10  46  26.83 

46  29.19 

9  35     9.2 

35     2.2 

7.5696 

8.043 

3.00 

3.78 

'             8  17  33.0 

344 

10  46  31.97 

46  34.15 

9  34  54.6 

34  48.7 

7.5349 

7.967 

3.00 

3.78 

9  17  29.1 

345 

10  46  36.70 

46  38.70 

9  34  42.5 

34  37.7 

7.4973 

7.879 

3.00 

3.78 

10  17  25.3 

346 

10  46  41.02 

46  42.83 

9  34  32.8 

34  29.2 

7.4560 

7.768 

3.00 

3.78 

11  17  21.4 

347 

10  46  44.93 

46  46.55 

9  34  25.6 

34  23.2 

74104 

7.612 

3.00 

3.78 

12  17  17.5 

348 

10  46  48.43 

46  49.86 

9  34  21.0 

34  19.7 

7.3588 

7.360 

3.01 

3.78 

13  17  13.7 

349 

10  46  51.51 

46  52.75 

9  34  19.0 

34  18.8 

7.2988 

-  6.717 

3.01 

3.78 

14  17     9.8 

350 

10  46  54.16 

46  55.22 

9  34  19.5 

34  20.5 

7.2290 

+  7.085 

3.01 

3.78 

15  17     5.9 

351 

10  46  56.39 

46  57.27 

9  34  22.5 

34  24.7 

7.1481 

7.470 

3.01 

3.78 

16  17     2.0 

3.52 

10  46  58.21 

46  58.90 

9  34  28.0 

34  31.3 

7.0498 

7.671 

3.01 

3.78  t 

17  16  58.1 

353 

10  46  59.62 

47     0.12 

9  34  36.0 

34  40.4 

6.9208 

7.810 

3.01 

3.78  ! 

18  16  54.1 

354 

10  47     0.61 

47     0.92 

9  34  46.6 

34  52.1 

6.7337 

7.915 

3.01 

3.78 

19  16  50.2 

355 

10  47     1.18 

47     1.30 

9  34  59.7 

35     6.3 

+6.3979 

7.998 

3.01 

3.78 

20  16  46.3 

356 

10  47     1.33 

47     1.26 

9  35  15.3 

35  23.1 

-5.5820 

8.068 

3.0J 

3.78 

21  16  42J1 

357 

10  47     1.07 

47     0.81 

9  35  33.4 

35  42.3 

6.5137 

8.128 

3.01 

8.78 

22  16  38.4 

358 

10  47     0.39 

46  59.95 

9  35  54.0 

36     4.0 

6.7886 

8.180 

3.00 

3.78 

23  16  34.4 

359 

10  46  59.30 

46  58.67 

9  36  17.0 

36  28.1 

6.9549 

8.225 

3.00 

3.77 

24  16  30.5 

360 

10  46  57.80 

46  56.98 

9  36  42.4 

36  54.6 

7.0746 

8.267 

3.00 

3.77 

25  16  26.5 

361 

10  46  55.88 

46  54.88 

9  37  10.3 

37  23.6 

7.1690 

8.306 

3.00 

3.77 

28  16  22.5 

362 

10  46  53.55 

46  52.37 

9  37  40.6 

37  55.0 

7.2448 

8.341 

3.00 

3.77 

27  16  18.5 

863 

10  46  50.82 

46  49.46 

9  38  13.4 

38  28.9 

7.3093 

8.373 

3.00 

3.77 

28  16  14.5 

364 

10  46  47.68 

46  46.14 

9  38  48.6 

39    5.2 

7.3654 

8.402 

3.00 

3.76 

39  16  10.5 

365 

10  46  44.14 

46  42.42 

9  39  26.1 

39  43  8 

7.4151 

8.429 

3.00 

3.76 

30  16     6.5 

366 

10  46  40.19 

46  38.29 

9  40     6.0 

40  24.7 

7.4597 

8.455 

3.00 

3.76 

31  16     2.5 

367 

10  46  35.84 

46  33.76 

9  40  48.3 

41     8.0 

7.5001 

8.480 

2.99 

3.75 

1           32  15  58.5 

368 

10  46  3\J0S 

46  28.82 

+  9  41  32.9 

41  53.7 

-7.5371 

+  8.503 

-2.99 

1  +3.75 

366 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 


Mean  Solar  Time  <  Bide- 

of  I    real 

Meridian  Traiuit.  I  Date. 


Jan. 


d. 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
'22 
23 
24 

25 
26 
27 
28 
29 

30 

31 

Feb.  1 

2 

3 

4 

5 
6 

7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 

28 

29 
30 


h.  m. 
9  29.7 
9  25.7 
9  21.6 
9  17.5 
9  13.5 


8  45.2 
8  41.2 
8  37.1 
8  33.1 

8  29.1 
8  25.1 
8  21.0 
8  17.0 
8  13.0 

8  9.0 
8  5.0 
8  l.O 
7  57.0 
7  53.0 

7  49.0 

7  45.0 

7  41.0 

7  37.0 

7  33.0 

7  29.1 

7  25.1 

7  21.1 

7  17.2 

7  13.2 

7  9.3 
7  5.3 
7  1.4 
6  57.4 
6  53.5 

6  49.5 

6  45.6 

6  41.6 

6  37.7 

6  33.8 

6  29.9 

6  26.0 

6  22.1 

6  18.2 

6  14.3 

6  10.4 
6  6.5 
6  2.6| 
5  58.7 1 
5  54.8i 


51. Oj 
47.1 
43.2 
39.3 1 
35.4; 


9  9.4  5 

9  5.4  6 

9  1.3  7 

8  57.3,  8 

8  53.3  9 

8  49.2.  10 


31.6 
27.7 


11 

12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
84 

85 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 


Apparent 
Right/ 


At 
SidenalOli. 


h. 

4 
4 
4 
4 

4 


9  46.25 
9  38.14 
9  30.22 
9  22.48 
9  14.90 


4  9     7.47 

4  9     0.21 

4  8  53.13 

4  8  46.22 

4  8  39.50 

4  8  32.97 

4  8  26.61 

4  8  20.43 

4  8  14.42 

4  8     8.60 

4  8     2.99 

4  7  57.59 

4  7  52.39 

4  7  47.35 

4  7  42.46 

4  7  37.76 

4  7  33.27 

4  7  28.98 

4  7  24.93 

4  7  21.11 


17.49 
14.07 
10.85 
7.86 
5.10 


4  7     2.55 

4  7     0.19 

4  6  58.03 

4  6  56.12 

4  6  54.43 

4  6  52.96 

4  6  51.70 

4  6  50.66 

4  6  49.85 

4  6  49.27 

4  6  48.91 

4  6  48.77 

4  6  48.84 

4  6  49.14 

4  6  49.66 

4  6  50.39 

4  6  51.35 

4  6  52.53 

4  6  53.94 

4  6  55.58 

4  6  57.43 

4  6  59.48 

4  7     1.76 

4  7     4.27 

4  7     7.01 

4  7  10.00 

4  7  13.18 

4  7  16.55 

4  7  20.17 

4  7  24.03 


7  28.09 
7  32.34 


At 
Transit. 


m.  8. 
9  44.83 
9  36.75 
9  28.86 
9  21.15 
9  13.60 

9  6.20 
8  58.97 
8  51.90 
8  45.04 
8  38.36 

8  31.86 
8  25.53 
8  19.38 
8  13.41 
8     7.62 

8  2.04 
7  56.67 
7  51.52 
7  46.50 
7  41.64 


36.97 
32.52 
28.26 
24.25 
20.47 

16.89 

13.50 

10.32 

7.37 

4.64 


7  2.13 

6  59.81 

6  57.69 

6  55.81 

6  54.16 

6  52.72 
6  51.51 
6  50.51 
6  49.73 
6  49.19 

6  48.87 
6  48.76 
6  48.88 
6  49.22 
6  49.78 

6  50.54 

6  51.55 

6  52.76 

6  54.21 

6  55.89 

6  57.78 

6  59.87 

7  2.19 
4.73 
7.51 

10.54 
13.76 
17.17 
20.82 
24.72 


7  28.82 
7  33.11 


Apparent  Declination. 


At 
SideraalOh. 


At 
.Tranait. 


420  56  26.3 
20  56  5.6 
20  55  45.4 
20  55  25.6 
20  55  6.4 

20  54  47.6 

20  54  29.2| 

20  54  11.4; 

20  53  64.0. 

20  53  37.2 

20  53  20.8! 
20  53  4.8 
20  52  49.2 
20  52  34.0 
20  52  19.3 

20  52  5.1 
20  51  51.5 
20  51  38.4 
20  51  25.8 
20  51  13.7 

20  51  2.2 
20  50  51.3 
20  50  40.9 
20  50  31.0 
20  50  21.6 

20  50  12.5 
20  50  4.2 
20  49  56.5 
20  49  49.4 
20  49  42.9 

20  49  36.9 
20  49  81.5 
20  49  26.7 
20  49  22.5 
20  49  18.9 

20  49  15.8 

20  49  13.3 

20  49  11.4 

20  49  10.1 

20  49  9.4 

20  49  9.5 
20  49  10.1 
20  49  11.2 
20  49  12.8 
20  49  14.9 

20  49  17.7 

20  49  21.2 

20  49  25.3 

20  49  30.0 

20  49  35.3 

20  49  41.1 
20  49  47.6 
20  49  54.7 
20  50  2.4 
20  50  10.7 

20  50  19.5 
20  50  28.9 
20  50  38.9 
20  50  49.5 
20  51  0.7 

20  51  12.4 
+20  51  24.6 


56  22.7 
56  2.1 
55  42.0 
55  22.3 
55  3.1 

54  44.4 

54  26.1 

54  8.4 

53  51.0 

53  34.3 

58  18.0 

53  2.2 

52  46.6 

52  31.5 

52  16.9 

52  2.8 

51  49.3 

51  36.3 

51  23.8 

51  11.7 

51  0.3 
50  49.5 
50  39.2 
50  29.4 
50  20.1 

50  U.l 

50  2.9 

49  55.3 

49  48.3 

49  41.9 

49  36.0 

49  30.7 

49  26.0 

49  21.9 

49  ia4 

49  15.3 
49  12.9 
49  11.2 
49  10.0 
49  9.4 

49  9.6 

49  10.3 

49  11.5 

49  13.2 

49  15.4 

49  18.3 

49  21.9 

49  26.1 

49  30.9 

49  36.3 

49  42.2 
49  48.8 

49  56.0 

50  3.8 
50  12.2 

50  21.1 
50  30.6 
50  40.7 

50  51.4 

51  2.7 

51  14.4 
51  26.7 


Log.  Coeffldent  of  t 
in  Sidereal  Uinutee. 


In  R.A. 


-7.7540 
7.7453 
7.7354 
7.7259 
7.7167 

7.7074 
7.6972 
7.6867 
7.6748 
7.6625 

7.6506 
7.6383 
7.6263 
7.6133 
7.5983 

7.5820 
7.5660 
7.5510 
7.5372 
7.5220 

7.5085 
7.4817 
7.4593 
7.4341 
74122 

7.3882 
7.3628 
7.3331 
7.2996 
7.2649 

7.2219 
7.1858 
7.1492 
7.0970 
7.0403 

6.9752 
6.9024 
6.8055 
6.6805 
6.5138 

6.2396 

-5.3188 

+6.0721 

6.4544 

6.6410 

6.7660 

6.871 

6.9523 

7.0235 

7.0822 

7.1317 
7.1761 
7.2201 
7.2600 
7.2981 

7.3302 
7.3562 
7.3845 
7.4146 
7.4394 

7.4597 
+7.4802 


In  Dee. 


lBR.A.t  IbDm. 


-  8.168 
8.153 
8.143 
8.132 
8.120 

8.111 
8.099 
8.087 
8.075 
8.062 

8.051 
8.040 
8.029 
8.018] 
8.003 

7.985 
7.969 
7.952 
7.935 
7.914 

7.891 
7.871 
7.850 
7.828 
7.810 

7.776 
7.745 
7.711 
7.674 
7.641 

7.597 
7.549 
7.495 
7.433 
7.373 

7.289 
7.184 
7.046 
6.842 

-  6.319 

+  6.319 
6.745 
6.988 
7.120 
7.239 

7.347 
7.421 
7.485 
7.540 
7.590 

7.634 
7.674 
7.711 
7.745 
7.776 
7.801 
7.828 
7.854 
7.879 
7.898 

7.917 
+  7.938 


Log.  CoeOeient 

0f|9. 


+2.60    +3.0S 

2.60  3.02 
2,61 !     3.03 

2.61  -  3.03 
2.61       3.03 


2.62 
2.62 
2.63 
2.63 
2.64 

2.64 
2.64 
2.65 
2.65 
2.66 

2.66 
2.66 
2.67 
2.67 
2.68 

2.68 
2j69 
2.69 
2.70 
2.70 

2.71 
2.71 
2.71 
2.72 
2.72 

2.72 
2.72 
2.72 
2.72 
2.72 

2.73 
2.73 
2.73 
2.73 
2.73 

2.73 
2.73 
2.73 
2.73 
2.73 

2.73 
2.73 
2.73 
2.73 
2.73 

2.73 
2.73 
2.72 
2.72 
2.72 

2.72 
2.72 
2.72 
2.71 
2.71 

2.71 
+2.71 


3.04 
3.04  I 

3U)5  I 

3.05 

3.05 

3.06 
3.06 
3.06 
3j07 
3j07 

8.07 
3.08 
3.06 
3.09 
3.09 

3.10 
3.10 
3.10 
3.11 
3.11 

3.12 
3.12 
3.13 
3.13 
3.14 

3.14 
3.14 
3.14 
3.15 
3.15 

3.15 
3.15 
3.15 
3.16 
3.16 

3.16 
3.16 
3.16 
3.16 
3.16 

3.16 
3.15 
3.15 
3.15 
3.15 

3.15 
3.15 
3.14 
3.14 
3.14 

3.14 
3.14 
3.14 
3.13 
3.13 

.   3.13 

+3.12 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         1 

ApparoDt 
Right  Ascanaion. 

tog.Coofflelentoft 
in  SMereal  Minutes. 

Log.  Coefficient'  1 

Oft2.                1 

MMnSoUrltaiw 
of 

Sid«- 

raal 

MiKidlHxTnult. 

Sate. 

.  At 

SideiMl  Oh. 

At 
Tranait. 

At 
SldovealOh. 

1        At 
Tnuiait. 

I11R.A. 

In]>ec. 

In  R.A. 

In  Dee. 

d. 

h.   m. 

h.   m.  1. 

ta.  8. 

O       1       u 

1     fi 

Mar.  1 

5  27.7 

61 

■  4     7  32.34 

7  33.11 

+20  51  24.6 

51  26.7 

+7.4802 

+  7.938 

+2.71 

+3.12 

2 

5  23.9 

62 

4     7  36.79 

7  37.59 

20  51  37.4 

51  39.6 

7.5007 

7.959 

2.70 

3.12 

S 

5  20.0 

63 

4     7  41.46 

7  42.30 

20  51   50.8 

51  63.1 

7.5211 

7.978 

2.70 

3.12  1 

4 

5  16.2 

64 

4     7  46.35 

7  47.23 

20  52     4.8 

52     7.2 

7.5407 

7.994 

2.70 

3.12 

5 

5  14.3 

65 

4     7  51.48 

7  52.38 

20  52  19.2 

52  21.7 

7.5594 

8.009 

2.69 

3.11 

6 

5     8.5 

66 

4     7  56.79 

7  57.74 

20  52  34.1 

52  36.7 

7.5757 

8.023 

2.69 

3.11 

7 

5     4.6 

67 

4     8     2.31 

8    3.29 

20  52  49.6 

52  52.3 

7.5914 

8.040 

2.69 

3.11 

8 

5     0.8 

68 

4     8     8.03 

8     9.05 

20  53     5.7 

53     8.5 

7.6066 

8.051 

2.68 

3.10 

9 

4  56.9 

69 

4     8  13.95 

8  15.00 

20  53  22.2 

53  25.1 

7.6206 

8.067 

2.68 

3.10 

10 

4  53.1 

70 

4     8  20.06 

8  21.15 

20  53  39.3 

53  42.3 

7.6348 

8.080 

2.68 

3.10 

11 

4  49.2 

71 

4     8  26.38 

8  27.50 

20  53  56.9 

53  59.9 

7.6492 

8.092 

2.68 

3.09 

12 

4  45.4 

72 

4     8  32.91 

8  34.07 

20  54  15.0 

54  18.1 

7.6625 

8.104 

2.67 

3.09 

13 

4  41.6 

73 

4     8  39.62 

8  40.81 

20  54  33.6 

54  36.8 

7.6742 

8.118 

2.67 

3.08 

U 

4  37.8 

74 

4     8  46.52 

8  47.75 

20  54  52.7 

54  56.0 

7.6868 

8.132 

2.67 

3.08 

15 

4  34.0 

75 

4     8  53.62 

8  54.88 

20  55  12.6 

55  16.0 

7.6990 

8.140 

2.66 

3.08 

16 

4  30.2 

76 

4     9     0.93 

9     2.22 

20  55  82.7 

55  36.2 

7.7115 

8.151 

2.66 

3.07 

17 

4  26.4 

77 

4     9     8.45 

9     9.77 

20  55  53.3 

55  56.9 

7.7231 

8.162 

2.66 

3.07  : 

18 

4  22.6 

78 

4     9  16.16 

9  17.50 

20  56  14.4 

56  18.1 

7.7332 

8.172 

2.65 

3.07  1 

19 

4  18.8 

79 

4     9  24.03 

9  25.39 

20  56  36.0 

56  39.7 

7.7432 

8.182 

2.65 

3.06 

20 

4  15.0 

80 

4-    9  32.10 

9  33.48 

20  56  58.2 

57    2.0 

7.7529 

8.194 

2.64 

3.06 

21 

4  11.2 

81 

'4     9  40.34 

9  41.78 

20  57  21.1 

57  25.0 

7.7'628 

8.203 

2.64 

3.06 

22 

4     7.4 

82 

4     9  48.77 

9  50.25 

20  57  44.3 

57  48.2 

7.7721 

8.209 

2.63 

3.05 

23 

4     3.6 

83 

4     9  57.38 

9  58.88 

20  58     7.8 

58  11.8 

7.7812 

8.216 

,2.63 

3.05 

24 

3  59.8 

84 

4  10     6.18 

10     7.71 

20  58  31.7 

58  35.7 

7.7901 

8.222 

2.62 

3.04 

25 

3  56.1 

85 

4  10  15.15 

10  16.70 

20  58  55.8 

58  59.9 

7.7983 

8.227 

2.62 

3.04 

26 

3  52.3 

86 

4  10  24.29 

10  25.87 

20  59  20.2 

59  24.4 

7.8064 

8.234 

2.61 

3.03 

27 

3  48.5 

87 

4  10  33.60 

10  35.21 

20  59  45.1 

59  49.3 

7.8143 

8.239 

2.61 

3.03 

28 

3  44.7 

88 

4  10  43.07 

10  44.71 

21     0  10.2 

0  14.5 

7.8221 

8.245 

2.60 

3.02 

29 

3  40.9 

89 

4  10  52.73 

10  54.40 

21     0  35.7 

0  40.0 

r.8307 

8.250 

2.59 

3.01 

30 

3  37.2 

90 

4  11     2.55 

11     4.27 

21     1     1.6 

1     6.8 

7.8382 

8.256 

2.68 

3.00 

31 

3  33.5 

91 

4  11   12.53 

11  14.28 

21     1  27.8 

1  32.0 

7.8447 

8.262 

2.58 

2.99 

Apr.  1 

3  29.7 

92 

4  11  22.66 

11  24.43 

21     1  54.2 

1  58.6 

7.8508 

8.268 

2.57 

2.98 

2 

3  26.0 

93 

4  11  32.93 

11  34.72 

21     2  21.0 

2  25.6 

7.8568 

8.273 

2.57 

2.97 

3 

3  22.2 

94 

4  11  43.35 

11  45.17 

21     2  48.5 

2  53.1 

7.8627 

8.278 

2.56 

2.96 

4 

3  18.4 

95 

4  11  53.92 

11  55.77 

21     3  16.5 

3  21.2 

7.8685 

8.283 

2.56 

2.94 

5 

3  14.7 

96 

4  12     4.64 

12    6.52 

21     3  44.9 

3  49.7 

7.8742 

8.288 

2.55 

2.93 

6 

3  10.9 

97 

4  12  15.52 

12  17.42 

21     4  13.7 

4  18.6 

7.8798 

8.293 

2.55 

2.91 

7 

3     7.2 

98 

4  12  26.55 

12  28.48 

21     4  42.9 

4  47.9 

7.8853 

8.298 

2.54 

2.89 

8 

3     3.4 

99 

4  12  37.72 

12  39.68 

21     5  12.7 

6  17.8 

7.8907 

8.303 

2.54 

2.87 

9 

2  59.6 

100 

4  12  49.04 

12  51.02 

21     5  43.1 

5  48.3 

7.8961 

8.308 

2.53 

2.86 

10. 

2  55.9 

101 

4  18     049 

13    2.49 

21     6  13.7 

6  19.0 

7.9014 

8.312 

2.52 

2.84 

11 

2  52.2 

102 

4  13  12.07 

13  14.09 

21     6  44.5 

6  49.8 

7.9066 

8.316 

2.51 

2.82 

12 

2  48.4 

103 

4  13  23.78 

13  25.83 

21     7  15.5 

7  20.9 

7.9117 

8.320 

2.50 

2.80 

13 

2  44.7 

104 

4  13  35.62 

13  37.69 

21     7  46.7 

7  52.1 

7.9167 

8.324 

2.49 

2.78 

14 

2  41.0 

105 

4  13  47.58 

13  49.68 

21     8  17.9 

8  28.3 

7.9217 

8.328 

2.48 

2.75 

15 

2  37.2 

106 

4  13  59.68 

14     1.81 

21     8  49.3 

8  54.8 

7.9254 

8.332 

2.47 

2.72 

16 

2  33.5 

107 

4  14  11.91 

14  14.07 

21     9  28.8 

9  26.3 

7.9300 

8.336 

2.46 

2.69 

17 

2  29.8 

108 

4  14  24.27 

14. 26.45 

21     9  52.5 

9  58.0 

7.9845 

8.339 

2.45 

2.66 

18 

2  26.0 

109 

4  14  36.76 

14  38.96 

21  10  24.4 

10  30.0 

7.9389 

8.342 

2.44 

2.63 

19 

2  22.3 

110 

4  14  49.37 

14  51.59 

21  10  56.4 

11     2.0 

7.9444 

8.345 

2>43 

2.60 

20 

2  18.6 

111 

4  15     2.09 

15     4.33 

21  11  28.6 

11  34.2 

7.9484 

8.348 

2.41 

2.56 

21 

2  14.9 

112 

4  15  14.92 

15  17.18 

21  12     1.1 

12     6.7 

7.9522 

8.351 

2.40 

2.52 

22 

2  llJ2 

113 

4  15  27.86 

.  15  30.14 

•  21  12  83.8 

12  39.5 

7.9558 

8.354 

2.38 

2.48 

23 

2     7.5 

114 

4  15  40.91 

15  43.21 

21   13     6.7 

13  12.2 

7.9592 

8.357 

2.37 

2A4 

24 

2    3.8 

115 

4  15  54.08 

15  56.40 

21  13  39.3 

13  45.0 

7.9625 

8.360 

2.35 

+2.40 

25 

2    0.0 

116 

4  16    .7.33 

16     9.69 

21  14  12.2 

14  18.0 

7.9656 

8.362 

2.34 

26 

1  56.3 

117 

4  16  20.66 

16  23.03 

21  14  45.4 

14  51.2 

7.9685 

8.364 

2.32 

27 

1  52.6 

118 

.     4  16  34.07 

16  36.46 

21  15  18.8 

15  24.7 

7.9713 

8.366 

2.31 

28 

1  48.9 

119 

4  16  47.56 

16  49.97 

21  15  52.5 

15  58.4 

7.9739 

8.368 

2.30 

29 

1  45.2 

120 

4  17     1.13 

17     3.56 

21  16  26.5 

16  82.5 

7.9764 

8.370 

2.29 

30 

1  41.5 

121 

4  17  14.78 

17  17.23 

21  17     0.7 

17    6.8 

7.9789 

8.372 

2.27 

31 

1  37.8 

122 

4  17  28.51 

17  30.98 

+21  17  35.1 

17  41.2 

+7.9813 

+  8.374 

+2.25 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT,          | 

Right^^^aloii. 

Apparent  DeoUnatloB. 

Log.  Goeffldentoft 
In  Sidereal  Hinatea. 

u»5^w-*|| 

Mean  Solar  Time 

Side- 

....   1 

of 

real 

Meridian  Transit. 

Date. 

At 
SidaraalOh. 

At 
Tzwttlt 

At 

BideiealOh. 

At 
Tzikudt. 

In&.A. 

In  Sao. 

IaRJl 

*■-• 

d.    h.   m. 

h.   m.   f. 

m.   iu 

O       4        N 

1      u 

May  1     1  37.8 

122 

4  17  28.51 

17  30.98 

+21   17  35.1 

17  41.2 

+7.9813 

+  8.374 

+2.25 

2     1  34.1 

123 

4  17  42.32 

17  4430 

21  18     9.7 

18  15.9 

7.9836 

$.376 

2.23 

3     1  30.4 

124 

4  17  56.21 

17  58.71 

21  18  44.5 

18  50.8 

7.9858 

8.378 

2,21 

4     1  26.7 

125 

4  18  10.19 

18  12.71 

21   19  19.5 

19  25.8 

7.9880 

8.380 

2.19 

5     I  23.0 

126 

4  18  24.24 

18  26.78 

21  19  54.5 

SO     0.8 

7.9902 

8.382 

2.17 

6     1  19.3 

127 

4  18  38.36 

18  40.92 

21  20  29.5 

20  35.8 

7.9923 

8.383 

2.15 

, 

7     1  15.6 

128 

4  18  52.54 

18  55.11 

21  21     4.5 

21  10.8 

7.9943 

8,384 

2.13 

- 

8     1  11.9 

129 

4  19     6.78 

19     9.36 

21  21  39.5 

21  45.9 

7.9962 

8.385 

2.11 

9     1     8.2 

130 

4  19  21.09 

19  23.69 

21  22  14.5 

22  21.0 

7.9981 

8.385 

2.08 

0     1     4.5 

131 

4  19  35.46 

19  38.07 

21  22  49.7 

22  56.2 

7.9999 

8.386 

+2.06 

11     1     0.8 

132 

4  19  49.88 

19  52.50 

21  23  24.9 

23  31.4 

8.0016 

8.386 

12    0  57.1 

133 

4  20     4.35 

20     6.98 

21  24     0.1 

24     6.6 

8.0032 

8.386 

13     0  53.4 

134 

4  20  18.87 

20  21.51 

21  24  35.3 

24  41.8 

8.0047 

8.386 

14     0  49.7 

135 

4  20  33.45 

20  36.10 

21  25  10.5 

25  17.0 

8.0060 

8.387 

15     0  46.0 

136 

4  20  48.07 

20  50.73 

21  25  45.7 

25  52.2 

8.0074 

8.387 

16     0  42.3 

137 

4  2i     2.73 

21     5.40 

21  26  20.9 

26  27.4 

8.0087 

8.387 

17     0  38.6 

138 

4  21   17.43 

21  20.11 

21  26  56.0 

27     2.5 

8.0099 

8.387 

18     0  34.9 

139 

4  21  32.17 

21  34.86 

21  27  31.0 

27  37.5 

8.0110 

8.387 

19     0  31.3 

140 

4  21  46.96 

21  49.65 

21  28     6.0 

28  12.5 

8.0121 

8.386 

20     0  27.6 

141 

4  22     1.78 

22     4^7 

21  28  41.1 

28  47.7 

8.0129 

8.386 

21     0  23.9 

142 

4  22  16.62 

22  19.32 

21  29  16.2 

29  22.8 

8.0136 

8.386 

22     0  20.2 

143 

4  22  31.48 

22  34.19 

21  29  51.3 

29  57.9 

8.0141 

8.386 

' 

23     0  16.5 

144 

4  22  46.36 

22  49.07 

21  30  26.4 

30  33.0 

8.0144 

d.385 

24     0  12.9 

145 

4  23     1.24 

23     3.96 

21  31     1.5 

31     8.0 

8.0146 

8.385 

25     0     9.2 

146 

4  23  16.14 

23  18.86 

21  31  36.4 

31  43.0 

8.0149 

8.385 

26     0     5.5 

147 

4  23  31.06 

23  33.78 

21  32  11.2 

32  17.9 

8.0151 

8.384 

27     0     1.8 

148 

4  23  45.99 

23  48.72 

21  32  45.9 

32  52.7 

8.0153 

'8.384 

27  28  58.1 

149 

4  24    0.94 

24     3.68 

21  33  20.5 

33  27.4 

8.0155 

8.383 

28  23  54.5 

150 

4  24  15.89 

24  18.63 

21  33  55.0 

34     2.0 

8.0157 

8.382 

29  23  50.8 

151 

4  24  30.83 

24  33.57 

21  34  29.5 

34  36.5 

8.0157 

8.381 

30  23  47.1 

152 

4  24  45.76 

24  48.50 

21  35     4.0 

35  11.0 

8.0156 

8.380 

31  23  43.4 

153 

4  25     0.68 

25     3.42 

21  35  38.5 

35  45.4 

8.0154 

8.379 

June  1  23  39.7 

154 

4  25  15.59 

25  18.33 

21  36  13.0 

36  19.7 

8.0151 

8.377 

2  23  36.0 

155 

4  25  30.50 

25  33.24 

21  36  47.5 

36  53.9 

8.0148 

8.375 

3  23  32.3 

156 

4  25  45.39 

25  48.13 

21  37  21.5 

37  28.0 

8.0145 

8.373 

4  23  28.6 

157 

4  26     0.27 

26     3.01 

21  37  55.4 

38     1.9 

8.0141 

8.371 

5  23  24.9 

158 

4  26  15.13 

26  17.87 

21  38  29.1 

38  35.6 

8.0136 

8.369 

6  23  21.3 

159 

4  26  29.98 

26  32.72 

21  39     2.6 

39     9.1 

8.0129 

8.367 

7  23  17.6 

160 

4  26  44.81 

26  47.55 

21  39  36.0 

39  42.5 

8.0121 

8.366 

8  23  13.9 

161 

4  26  59.61 

27     2.34 

21  40     9.5 

40  15.8 

8.0113 

8.364 

9  23  10.2 

162 

4  27  14.38 

27  17.11 

21  40  42.8 

40  49.1 

8.0104 

8.362 

10  23     6.5 

163 

4  27  29.12 

27  31.84 

21  41  15.9 

41  22.1 

8.0094 

8.360 

11  23     2.8 

164 

4  27  43.83 

27  46.55 

21  41  48.8 

41  55.0 

8.0083 

8.358 

-2.14 

12  22  59.1 

165 

4  27  58.50 

28     1.21 

21  42  21.5 

42  27.7 

8.0071 

8.356 

2.20 

13  22  55.4 

166 

4  28  13.12 

28  15.83 

21  42  54.1 

43     0.3 

8.0059 

8.354 

-2.08 

2.25 

14  22  51.7 

167 

4  28  27.69 

28  3a39 

21  43  26.5 

43  32.6 

8.0046 

8.352 

2.11 

2.30  ' 

15  22  48.0 

168 

4  28  42.21 

28  44.91 

21  43  58.6 

44     4.7 

8.0032 

8.349 

2.14 

2.55 

16  22  44.3 

169 

4  28  56.68 

28  59.37 

21  44  30.5 

44  36.6 

8.0017 

8.346 

2.16 

2.42 

17  22  40.7 

170 

4  29  l\,U 

29  13.80 

21  45     2.2 

45     8.3 

80000 

8.843 

2.18 

2.48  ' 

18  22  37.0 

171 

4  29  25.48 

29  28.16 

21  45  33.9 

45  39.9 

7.9982 

8.340 

2.20 

2.54 

19  22  33.3 

172 

4  29  39.78 

29  42.45 

21  46     5.4 

46  11.4 

7.9963 

8.337 

2.22 

2.56 

20  22  29.6 

173 

4  29  54.01 

29  56.68 

21  46  36.7 

46  42.6 

7.9943 

8.334 

2.24 

2.61 

21  22  25.9 

174 

4  30    8.17 

30  10.83 

21  47     7.8 

47  13.6 

7.9922 

8.331 

2.26 

2-66  • 

22  22  22.2 

175 

4  SO  22.29 

30  24.93 

21  47  38.6 

47  44.4 

7.9902 

8.328 

2.27 

2.70 

23  22  18.5 

176 

4  30  36.34 

30  38.97 

21  48     9.1 

48  14.9 

7.9880 

8.324 

2.28 

2.73 

24  22  14.8 

177 

4  30  50.31 

30  52.93 

21  48  39.4 

48  45.1 

7.9857 

8.320 

2.30 

2.76 

25  22  11.1 

178 

4  31     4.20 

31     6.80 

21  49     9.4 

49  15.0 

7.9833 

8.316 

2.31 

2.78 

26  22     7.4 

179 

4  31  18.01 

31  20.59 

21  49  39.1 

49  44.6 

7.9808 

8.311 

2.32 

2,79 

27  22     3.7 

180 

4  31  31.74 

31  34.31 

21  50     8.5 

50  13.9 

7.9780 

8.306 

2.34 

2.80  . 

28  22    0.0 

181 

4  31  45.41 

31  47.96 

81  50  37.8 

50  43.3 

7.9753 

8.302 

2.35 

2.80  1 

29  21  56.3 

182 

4  31  58.99 

82     1.52 

21  51     6.9 

51  12.3 

7.9725 

a298 

2.36 

2.81 

30  21  52.6 

_183^ 

4  32  12.48 

32  15.00 

+21  51  35.6 

51  41.0 

_+7.9^96 

+  8.294 

-2.37 

-2.81 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         | 

K^i^BomtlUm. 

Log.  Coefficient  of  < 
In  lldexeal  Minutes. 

Log.  Coeflloient   1 

Of|2.                 1 

of 

SId»> 

ItaMhatranill. 

Dftle. 

At 

SidaMlOK. 

At 
Tnitfit. 

At 

8ld«ml0h. 

At 
Tnnflit. 

InR.A. 

In  Dee. 

InR.A. 

In  Dec. 

d.    h.   m. 

h.  m.    a. 

m.    ■. 

o 

1       M 

1     If 

Jaly  I  21  48.9 

184 

4  32  25^ 

32  28.39 

+21 

52    4.0 

52    9.3 

+7.9666 

+  8.290 

-2.88 

-2.82 

2  21  45.2 

185 

4  32  39.20 

32  41.69 

21 

52  32.1 

52  37.4 

7.9635 

8.286 

2.39 

2.82 

3  21  41.5 

186 

4  32  52.41 

32  54.88 

21 

52  59.9 

63    5.1 

7.9602 

8.282 

2.40 

2.83 

4  21  37.8 

187 

'4  33     5.52 

33    7.97 

21 

53  27.4 

53  32.6 

7.9568 

8.278 

2.41 

2.83 

5  21  34.1 

188 

4  33  18.53 

38  20.97 

21 

53  64.7 

53  59.8 

7.9533 

8.274 

2.42 

2.84 

6  21  30.4 

189 

4  33  31.44 

33  33.86 

21 

54  21.8 

54  26.9 

7.9497 

8.270 

2.43 

2.84 

7  21  26.7 

190 

4  33  44.24 

S3  46.64 

21 

54  48.6 

54  53.6 

7.9461 

8.265 

2.45 

2.85 

8  21  23.0 

191 

4  33  56.92 

33  59.30 

21 

55  16.1 

56  20.1 

7.9424 

8.260 

2.46 

2.85 

9  21  19.3 

192 

4  34    9.49 

34  11.85 

21 

55  41.4 

55  46.3 

7.9385 

8.255 

2.47 

2.86 

10  21  15.5 

193 

4  34  21.95 

34  24.29 

21 

56     7.4 

56  12.2 

7.9344 

8.250 

2.48 

2.86 

11  21  11.8 

194 

4  34  34.30 

34  36.62 

21 

56  33.0 

56  37.9 

7.9301 

8.245 

2.49 

2.87 

12  21     8.1 

195 

4  34  46.53 

34  48.83 

21 

56  58.6 

57    3.3' 

7.9258 

8.240 

2.50 

2.87 

13  21     4.3 

196 

4  34  58.63 

35    0.91 

21 

67  23.6 

67  28.2 

7.9214 

8.235 

2.61 

2.87 

14  21     0.6 

197 

4  35  10.60 

35  12.86 

21 

67  48.3 

57  52.8 

7.9169 

8.230 

2.51 

2.88 

15  20  56.9 

198 

4  35  22.45 

35  24.69 

21 

58  12.6 

58  17.0 

7.9128 

8.224 

2.52 

2.88 

16  20  53.1 

199 

4  35  34.18 

35  3&40 

21 

58  36.7 

58  41.0 

7.9076 

8.218 

2.53 

2.88 

17  20  49.4 

200 

4  35  45.79 

35  47.98 

21 

69    0.4 

59    4.7 

7.9080 

8.212 

2.53 

2.89 

18  20  45.6 

201 

4  85  57.27 

35  59.44 

21 

69  23.9 

59  28.2 

7.8980 

8.206 

2.64 

2.89 

19  20  41.9 

202 

4  36    8.61 

36  10.75 

21 

59  47.0 

59  51.2 

7.8928 

8.200 

2.54 

2.89 

20  20  38.1 

203 

4  36  19.81 

36  21.93 

22 

0     9.9 

0  14.0 

7.8874 

8.193 

2.65 

2.90 

21  20  34.4 

204 

4  36  30.87 

36  32.96 

22 

0  32.5 

0  36.5 

7.8818 

8.186 

2.55 

2.90 

22  20  30.6 

205 

4  36  41.79 

36  43.86 

22 

0  54.7 

0  58.7 

7.8762 

8.179 

2.56 

2.90 

23  20  26.9 

206 

4  86  52.58 

36  54.62 

22 

1  16.6 

1  20.5 

7.8703 

8.172 

2.57 

2.91 

24  20  23.1 

207 

4  37    3.21 

37     5.23 

22 

1  38.1 

1  41.9 

7.8642 

8.165 

2.57 

2.91  1 

25  20  19.4 

208 

4  37  13.68 

87  15.67 

22 

1  59.1 

2     2.9 

7.8579 

8.158 

2.58 

2.92 

26  20  15.6 

209 

4  37  23.98 

37  25.94 

22 

2  19.8 

2  23.6 

7.8514 

8.151 

2.59 

2.92 

27  20  11.9 

210 

4  37  34.13 

37  36.06 

22 

2  40.1 

2  43.9 

7.8448 

8.143 

2.60 

2.93 

28  20    8.1 

211 

4  37  44.13 

37  46.03 

22 

8     0.1 

3     3.8 

7.8378 

8.135 

2.61 

2.93 

29  20    4.3 

212 

4  37  53.97 

37  55.84 

22 

8  19.7 

3  23.3 

7.8306 

8.127 

2.61 

2.93  , 

30  20    0.6 

213 

4  38    3.65 

38    5.49 

22 

3  39.1 

3  42.6 

7.8239 

8.118 

2.62 

2.94 

31  19  56.8 

214 

4  88  13.17 

38  14.98 

22 

3  58.2 

4     1.7 

7.8169 

8.109 

2.62 

2.94 

Aag.  I  19  53.0 

215 

4  38  22M 

38  24.31 

22 

4  17.1 

4  20.5 

7.8094 

8.100 

2.68 

2.94 

2  19  49.3 

216 

4  38  31.74 

38  33.48 

22 

4  35.5 

4  38.8 

7.8014 

8.091 

2.63 

2.95 

3  19  45.5 

217 

4  88  40.77 

38  42.48 

22 

4  53.6 

4  56.9 

7.7930 

8.082 

2.64 

2.95 

4  19  41.7 

218 

4  38  49.62 

38  51.30 

22 

6  11.3 

.  5  14.5 

7.7841 

8.073 

2.64 

2.95 

5  19  37.9 

219 

4  3^  58.29 

38  59.94 

22 

5  28.5 

5  31.6 

7.7753 

8.064 

2.65 

2.96 

6  19  34.1 

220 

4  39    6.79 

39    8.40 

22 

5  45.3 

5  48.4 

7.7664 

8.054 

2.66 

2.96 

7  19  30.3 

221 

4  39  15.11 

39  16.68 

22 

6     1.7 

6     4.7 

7.7572 

8.044 

2.65 

2.96 

8  19  26.5 

222 

4  39  23.26 

39  24.79 

22 

6  17.8 

6  20.7 

7.7482 

8.034 

2.66 

2.96 

9  19  22.7 

223 

4  39  31.24 

39  32.74 

22 

6  33.5 

6  36.3 

7.7390 

8.023 

2.66 

2.97 

10  19  18.9 

224 

4  39  39.05 

39  40.51 

22 

6  48.7 

6  51.5 

7.7289 

8.012 

2.67 

2.97 

11  19  15.1 

225 

4  39  46.67 

39  48.09 

22 

7     3.5 

7     6.3 

7.7181 

•   8.001 

2.67 

2.97 

12  19  11.3 

226 

4  39  54.10 

39  55.49 

22 

7  18.0 

7  20.7 

7.7068 

7.990 

2.67 

2.98 

13  19     7.5 

227 

4  40     1.33 

40    2.68 

22 

7  32.2 

7  34.8 

7.6947 

7.979 

2.68 

2.98 

14  19    3.7 

228 

4  40     8.36 

40    9.67 

22 

7  46.0 

7  48.5 

7.6824 

7.967 

2.68 

2.98 

15  18  59.9 

229 

4  46  15.19 

40  16.46 

22 

7  59.4 

8     1.9 

7.6700 

7.955 

2.69 

2.98 

16  18  56.0 

230 

4  40  21.83 

40  23.07 

22 

8  12.6 

8  14.9 

7.6573 

7.942 

2.69 

2.99 

17  18  52.2 

231 

4  40  28.27 

40  29.47 

22 

8  25.2 

8  27.5 

7.6441 

7.929 

2.70 

2.99 

18  18  48.4 

282 

4  40  34.52 

40  35.68 

22 

8  37.5 

8  39.7 

7.6308 

7.915 

2.70 

2.99 

19  18  44.6 

283 

4  40  40.58 

40  41.70 

22 

8  49.3 

8  51.4 

7.6172 

7.900 

2.70 

2.99 

20  18  40.6 

234 

4  40  46.45 

40  47.53 

22 

9    0.7 

9    2.7 

7.6024 

7.884 

2.71 

2.99 

21  18  36.8 

235 

4  40  52.11 

40  63.16 

22 

9  11.7 

9  13.7 

7.5867 

7.868 

2.71 

2.99 

22  18  32.9 

236 

4  40  57.57 

40  58.58 

22 

9  22.3 

9  24.2 

7.6708 

7.852 

2.71 

2.99 

23  18  29.1 

237 

4  41     2.83 

41     3.80 

22 

9  82.5 

9  34.3 

7.5542 

7.835 

2.72 

2.99 

24  18  25.3 

238 

4  41     7.89 

41     8.83 

22 

9  42.3 

9  44.0 

7.5371 

7.818 

2.72 

2.99 

25  18  21.5 

«9 

4  41  12.75 

41  13.65 

22 

9  51.8 

9  53.4 

7.5183 

7.800 

2.72 

sm 

26  13  17.6 

240 

4  41  17.39 

41  18.25 

22 

10     1.0 

10    2.5 

7.4982 

7.781 

2.72 

am 

27  18  13.8 

241 

4  41  21.82 

41  22.63 

22 

10    9.7 

10  IIJJ 

7.4776 

7.761 

2.73 

sm 

28  18     9.9 

242 

4  41  26.04 

41  26.81 

22  10  17.9 

10  19.4 

74560 

7.739 

2.73 

3.00 

29  18    6.0 

243 

4  41  30.05 

41  30.78 

22  10  25.8 

10  27.2 

74383 

7.714 

2.73 

3jOO 

30  18    2.3 

244 

4  41  38.85 

^  41  34.54^ 

22  10  33.2 

10  34.6 

7.4081 

7.689 

2.73 

3.00 

31  17  58.3 

245 

4  41  37.42 

41  38.08 

+22  10  40.3 

10  41.6 

+7.8813 

+  7.661 

-2.73 

-3.00 

47 


1 


370 


URANUS,    I860. 


FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         | 

Apparent 
Right  Ascension. 

Loff.Goeflleientoff 
in  Sidereal  Minutes. 

Log.  Coeflciaat  J 

Mean  Bolar  Time 

Side- 

of 

real 

MoidliiiTnmalfc. 

Sate. 

At 
Sidereal  Oh. 

At 
TnmBlt 

At 
BMexealOh. 

At 

InB^. 

In  Dec. 

In  R.A. 

In  Dee. 

t 

d.    h.    m. 

h.  m.    8. 

m.    s. 

O       1       u 

I      u 

1 

Sept  1  17  54.4 

246 

4  41  40.78 

41  41.39 

+22  10  46.9 

10  48.1 

+7.8535 

+  7.632 

-2.73 

-2.99 

2  17  50.5 

247 

4  41  43.92 

41  44.48 

22  10  53.2 

10  54.3 

7.3231 

7.601 

2.73 

S.99 

3  17  46.7 

248 

4  41  46.84 

41  47.35 

22  10  59.0 

11     0.0 

7.2903 

7.568 

2.73 

2.99 

4  17  42.8 

249 

4  41  49.54 

41  50.00 

22  11     4.5 

11     5.4 

7.2532 

7JS33 

2.73 

2.99 

5  17  38.9 

250 

4  41  52.00 

41  52.43 

22  11     9.5 

11  10.4 

7.2136 

7.495 

2.73 

2.99  1 

6  17  35.0 

251 

4  41  54.25 

41  54.64 

22  11   14.0 

11   14.8 

7.1731 

7.453 

2.73 

2.99  ! 

7  17  31.1 

252 

4  41  56.29 

41  56.64 

22  11  18.1 

11  18.8 

7.1283 

7.407 

2.73 

2.99 

8  17  27.2 

253 

4  41  58.12 

.41  58.43 

22  11  21.9 

11  22.5 

7.0784 

7.356 

2.73 

2.98 

9  17  23.3 

254 

4  41  59.74 

42    0.01 

22  11  25.2 

11  25.8 

7.0220 

7.300 

2.73 

2.98 

10  17  19.4 

255 

4  42     1.15 

42     1.37 

22  11  28.1 

11  28.6 

6.9539 

7.239 

S.73 

2.98 ; 

11  17  15.5 

256 

4  42     2.33 

42     2.51 

22  11  80.6 

11  31.0 

6.8710 

7.159 

2.72 

2.98  ! 

12  17  11.6 

257 

4  42     S.%9 

42     3.43 

22  11  32.7 

11  33.0 

6.7710 

7.049 

S.72 

2.98 

13  17     7.7 

258 

4  42     4.03 

42     4.13 

22  11  34.4 

11  34.6 

6.6410 

6.909 

2.72 

2.98 

14  17    3.8 

259 

4  42     4.55 

42     4.61 

22  11  35.8 

11  35.9 

6.4649 

6.739 

2.72 

2.97 

15  16  59.8 

260 

4  42     4.87 

42     4.89 

22  11  36.7 

11  36.8 

+6.1638 

6.540 

2.72 

2.97 

16  16  55.9 

261 

4  42     4.97 

42    4.96 

22  11  37.3 

11  37.8 

-^.8416 

+  5.985 

2.72 

2.97 

17  16  51.9 

262 

4  42     4.85 

42     4.80 

22  11  37.3 

11  37.3 

6.2034 

-  5.985 

2.71 

2.97  1 

18  16  48.0 

263 

4  42     4.51 

42    4.42 

22  11  36.9 

11  36.8 

6.4948 

6.484 

2.71 

2.97 

19  16  44.0 

264 

4  42     3.95 

42    3.81 

22  11  36.2 

11  36.0 

6.6741 

6.742 

2.71 

2.97  1 

20  16  40.1 

265 

4  42     3.15 

42     2.98 

22  11  35.2 

11  34.9 

6.8007 

6.988 

2.71 

2.97 

21  16  36.1 

266 

4  42     2.13 

42     1.92 

22  11  33.8 

11  33.7 

6.8928 

7.072 

2.71 

2.97 

22  16  32.2 

•  267 

4  42     0.90 

42     0.65 

22  11  32.0 

11  31.5 

6.9687 

7.184 

2.71 

2.97 

23  16  28.2 

268 

4  41  59.45 

41  59.16 

22  11  29.7 

11  29.1 

7.0388 

7.256 

2.71 

2.96 

24  16  24.3 

269 

4  41  57.78 

41  57.42 

22  11  27.0 

11  26.3 

7.0908 

7.333 

2.71 

2.96 

25  16  20.3 

270 

4  41  55.90 

41  55.48 

22  11  23.7 

11  23.0 

7.1405 

7.386 

2.71 

2.96  ' 

26  16  16.4 

271 

4  41  53.80 

41  53.32 

22  11  20.1 

11  19.4 

7.1841 

7.427 

2.70 

2.96 

27  16  12.4 

272 

4  41  51.50 

41  50.98 

22  11   16.2 

11   15.4 

7.2236 

7466 

2.70 

2.96  . 

28  16     8.4 

273 

4  41  48.98 

41  48.43 

22  11  11.9 

11   11.0 

7^599 

7.503 

2.70 

2.96 

29  16    4.4 

274 

4  41  46.26 

41  45.67 

22  11     7.2 

11     6.2 

7.2949 

7.538 

2.70 

2.96 

30  16     0.4 

275 

4  41  43.30 

41  42.68 

22  11     2.0 

11     0.9 

7.3281 

7.572 

2.70 

2.96  ; 

Oct    1   15  56.5 

276 

4  41  40.13 

41  39.47 

22  10  56.5 

10  55.3 

7.3575 

7.603 

2.70 

2.95 

2  15  52.5 

277 

4  41  36.74 

41  36.05 

22  10  50.6 

10  49.4 

7.3838 

7.632 

2.69 

2.95 

3  15  48.5 

278 

4  41  33.16 

41  32.43 

22  10  44.3 

10  43.0 

7.4075 

7.659 

2.69 

2.95 

4  15  44.5 

279 

4  41  29.38 

41  28.61 

22  10  37.6 

10  36.2 

7.4310 

7.684 

2.69 

2195 

5  15  40.5 

280 

4  41  25.39 

41  24.58 

22  10  30.5 

10  29.1 

7.4544 

7.706 

2.69 

2.95 

6  15  36.4 

281 

4  41  21.18 

41  20.33 

22  10  23.0 

10  21.5 

7.4761 

7.726 

2.68 

2^5 

7  15  32.4 

282 

4  41  16.77 

41  15.88 

22  10  15.2 

10  23.6 

7.4953 

7.747 

2.68 

2.95 

8  15  28.4 

283 

4  41  12.17 

41  11.24 

22  10     7.0 

10     5.3 

7.5133 

7.767 

2.68 

2.95 

9  15  24.4 

284 

4  41     7.38 

41     6.41 

22    9  58.4 

9  56.7 

7.5309 

7.787 

2.67 

2.94  > 

10  15  20.4 

285 

4  41     2.39 

41     1.38 

22     9  49.3 

9  47.5 

7.5489 

7.806 

2.67 

2.94  j 

11  15  16.3 

286 

4  40  57.18 

40  56.14 

22     9  39.9 

9  38.0 

7.5663 

7.823 

2.66 

2.94  1 

12  15  12.3 

287 

4  40  51.78 

40  50.70 

22     9  30.2 

9  28.3 

7.5816 

7.839 

2.66 

2.94  \ 

13  15     8.3 

288 

4  40  46.20 

40  45.08 

22     9  20.1 

9  18.1 

7.5952 

7^54 

2.65 

2.94 

14  15     4.3 

289 

4  40  40.44 

40  39.28 

22     9     9.6 

9    7.6 

7.6084 

7.868 

2.65 

2.93 

15  15     6.3 

290 

4  40  34.51 

40  33.31 

22     8  58.7 

8  56.6 

7.6222 

7.883 

2.64 

2.93 

16  14  56.3 

291 

4  40  28.37 

40  27.14 

22     8  47.5 

8  45.3 

7.6356 

7.897 

2.64 

2.93 

17  14  52.2 

292 

4  40  22.05 

40  20.79 

22     8  35.9 

8  33.7 

7.6481 

7.911 

2.63 

2.93 

18  14  48.2 

293 

4  40  15.56 

40  14.27 

22     8  23.9 

8.21.6 

7.6595 

7.924 

2.62 

2.92  1 

19  14  44.1 

294 

4  40     8.90 

40    7.58 

22     8  11.6 

8    9.2 

7.6717 

7.936 

2.61 

2.92  : 

20  14  40.1 

295 

4  40     2.04 

40    0.69 

82     7  58.9 

7  56.5 

7.6835 

7.949 

2.61 

2.92   : 

21  14  36.0 

296 

4  39  55.00 

39  53.62 

22     7  45.9 

7  43.4 

7.6941 

7.961 

2.69 

2.92  1 

22  14  32.0 

297 

4  39  47.80 

39  46.39 

22    7  32.6 

7  30.0 

7,7038 

7.972 

2.59 

2.91   . 

23  14  27.9 

298 

4  39  40.45 

39  39.01 

22     7  19.0 

7  16.4 

7.7127 

7.982 

2.58 

2.91 

24  14  23.9 

299 

4  39  32.94 

39  31.47 

22     7     5.1 

7     2.4 

7.7215 

7.991 

2.58 

2.91 

25  14  19.8 

300 

4  39  25.28 

39  23.78 

22    6  50.8 

6  48.1 

7.7303 

8.000 

2.57 

2.90 

26  14  15.8 

801 

4  39  17.46 

39  15.93 

22    6  36.2 

6  33.4 

7.7887 

8.010 

2.56 

2.90 

27  14  11.7 

802 

4  39     9.48 

39     7.93 

22    6  21.3 

6  18.5 

7.7474 

8.019 

2.55 

2.90 

28  14    7.6 

303 

4  39     1.36 

38  59.78 

22    6     6.1 

6     3.2 

7.7649 

8.028 

2.54 

2.89 

29  14    3.6 

304 

4  38  53.10 

38  51.49 

22     5  50.6 

6  47.7 

7.7628 

ao37 

2.53 

2.88 

30  13  59.5 

305 

4  38  44.68 

38  43.04 

22     5  34.7 

5  31.7 

7.7705 

8.046 

2.52 

237 

31  13  55.4 

306 

4  38  36.12 

38  34.46 

22    5  18.5 

5  1.5.4 

7.7776 

S.054 

9.51 

2.86 

82  IS  51.4 

307 

4  38  27.42 

38  25.73 

+22    5     2.0 

4  58.9 

-7.7841 

-  8X)62 

-2.50 

-2.85 

URANUS,    1860* 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         j 

MamSokrlliiM 
of 

Sid*. 

Bigbt^MHUloii. 

Log.  Coeffldent  of  t 
in  SideMal  Minutes. 

Log.  CoeflUdent   1 
of<«.           1 

HeddtaaTxaoalt. 

Sate. 

At 
SidemlOL 

At 
Tnitflt. 

At 
SideBMlOli. 

At 

Tniuit. 

InBJl. 

In  Dec. 

InB.A. 

In  See. 

d.    h.   m. 

h.  m.    ». 

m.    1. 

O        1        u 

1        H 

Not.  1  13  ftl.4 

807 

4  36  27.42 

38  25.73 

+22     5     2.0 

4  58.9 

-7.7849 

-  8.062 

-2.50 

-2.85 

9  13  47^ 

908 

4  38  18.60 

38  16.88 

22    4  45.2 

4  42.0 

7.7913 

8.070 

2.49 

2.85 

3  13  43.2 

309 

4  38    9.66 

38     7.92 

22    4  28.1 

4  24.9 

7.7975 

8.078 

2.48 

2.84 

4  13  39.1 

310 

4  38    0.61 

37  58.84 

22     4  10.8 

4     7.5 

7.8035 

8.085 

2.47 

2.83 

5  13  35.1 

311 

4  37  51.43 

37  49.64 

22    3  53.1 

3  49.7 

7.8095 

8.092 

2.46 

2.82 

6  13  31.0 

312 

4  37  42.12 

37  40.31 

22    3  35.1 

3  31.7 

7.8149 

8.098 

2.45 

2.81 

7  13  26.9 

SIS 

4  37  32.70 

37  30.87 

22    3  16.9 

3  13.4 

7.8200 

8.104 

2.44 

2.80 

8  13  22.8 

314 

4  37  23.16 

37  21.32 

22    2  58.5 

2  55.0 

7.8248 

8.110 

2.43 

2.79 

9  13  18.7 

315 

4  37  13.50 

37  11.64 

22     2  39.8 

2  36.3 

7.8292 

8.116 

2.42 

2.78 

10  13  14.6 

316 

4  37    3.74 

37     1.86 

22    2  20.9 

2  17.3 

7.8334 

8.121 

2.41 

2.77 

11  13  10.5 

317 

4  36  53.90 

36  52.00 

22     2     1.9 

1  58.3 

7.8374 

8.126 

2.39 

2.75  , 

12  13    6.4 

318 

4  36  43.98 

36  42.06 

22     1  42.9 

1  39.1 

7.8412 

8.131 

2.38 

2.74  ' 

13  13    23 

319 

4  36  33.98 

36  32.04 

22     1  23.3 

1  19.6 

7.8448 

8.135 

2.36 

2.73  , 

14  12  58.2 

320 

4  36  23.88 

36  21.93 

22     1     3.6 

0  59.9 

7.8480 

8.139 

2.34 

2.72  1 

15  12  54.1 

321 

4  36  13.69 

36  11.73 

22    0  43.8 

0  40.1 

7.8516 

8.143 

2.31 

2.70 

16  12  50.0 

322 

4  36    3.42 

36     1.45 

22     0  23.8 

0  20.0 

7.8545 

8.147 

2.27 

2.68 

17  12  45.9 

323 

4  35  53.09 

35  51.11 

22     0     3.7 

59  59.9 

7.8571 

8.150 

2.23 

2.65 

18  12  41.8 

324 

4  35  4i71 

35  40.72 

21  59  43.4 

59  39.6 

7.8594 

8.153 

.    2,18 

2.62 

19  12  37.7 

325 

4  35  32.28 

35  30.28 

21  59  22.9 

59  19.1 

7.8615 

8.156 

2.13 

2.59 

20  12  33.5 

326 

4  35  21.79 

35  19.78 

21  59     2.2 

58  58.3 

7.8634 

8.158 

-2.07 

2.56 

21    12  29.4 

327 

4  35  11.24 

35    9.22 

21  58  41.4 

58  37.6 

7.8652 

8.161 

2.52 

22  12  25.3 

328 

4  35    0.64 

34  58.61 

21  58  20.5 

58  16.7 

7.8669 

8.163 

'    2.48 

23  12  21.2 

329 

4  34  49.99 

34  47.95 

21  57  59.5 

57  65.7 

7.8685 

8.165 

2.45 

24   12  17.0 

330 

4  34  39.31 

34  37.26 

21  57  88.6 

57  34.7 

7.8700 

8.167 

241 

25   12  12.9 

331 

4  34  28.59 

34  26.54 

21  57  17.5 

57  13.6 

7.8713 

8.169 

-2.88 

26   12     8.8 

832 

4  34  17.85 

34  15.80 

21  56  56.2 

56  52.3 

7.8724 

8.171 

27    12    4.7 

333 

4  34     7.09 

34     5.04 

21  56  34.8 

56  30.9 

7.8733 

8.173 

28   12    0.6 

334 

4  33  56.31 

33  54.26 

21  56  13.3 

56     9.3 

7.8740 

8.174 

29   11  56.5 

335 

4  38  45.52 

33  43.47 

21  55  51.6 

55  47.6 

7.8746 

8.175 

30   11  52.4 

836 

4  33  34.72 

33  32.67 

21  55  29.9 

55  25.9 

7.8750 

8.176 

Dec.  1    11  48.3 

337 

4  33  23.92 

33  21.87 

21  55     8.2 

55     4.2 

7.8751 

8.177 

2  11  44.2 

338 

4  33  13.12 

33  11.07 

21  54  46.4 

54  42.4 

7.8750 

8.179 

3  11  40.1 

839 

4  33     2.32 

33    0.27 

21  54  24.5 

54  20.5 

7.8748 

8.180 

4  11  35.9 

340 

4  32  51.51 

32  49.47 

21  54     2.5 

53  58.5 

7.8746 

8.182 

5  11  81.8 

341 

4  32  40.72 

32  38.69 

21  53  40.6 

53  36.6 

7.8740 

8.182 

6  11  27.7 

342 

4  32  29.96 

32  27.94 

21  53  18.7 

53  14.7 

7.8731 

8.183 

7  11  23.6 
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Apr.  I  23    7.8 

93 

23  52  40.10 

52  40.06 

2     9  55.3 

9  65.6 

7.7507 

8.554 

1.82 

2.76  1 

2  23    4.0 

94 

23  52  48.19 

52  48.15 

2     9     3JB 

9     4.1 

7.7492 

8.552 

1.85 

2.78 

3  23    0.2 

95 

23  52  56.26 

52  56.22 

2     8  12.5 

8  12.8 

7.7475 

8.550 

1.88 

2.80 

4  22  56.4 

96 

23  53     4.29 

63     4.25 

2     7  21.5 

7  21.8 

7.7458 

8.548 

1.91 

2.82 

5  29  52.6 

97 

23  53  12.29 

53  12.25 

2     6  30.8 

6  31.1 

7.7439 

8.546 

1.94 

2.84 

6  29  48.8 

96 

23  53  20.26 

53  20.22 

2     5  40.3 

5  40.6 

7.7420 

8.543 

1.96 

2.85 

7  99  45.0 

99 

23  53  28.19 

53  28.16 

2     4  50.1 

4  60.3 

7.7400 

8.541 

1.99 

2.87 

8  22  41.2 

100 

23  53  36.08 

53  36.05 

2     4     0.2 

4     0.4 

7.7378 

8.538 

2.01 

2.88 

9  22  87.4 

101 

23  53  43.93 

53  43.90 

2     3  10.7 

3  10.9 

7.7355 

8.536 

2.08 

2.90  ' 

10  22  83.6 

102 

23  63  51.74 

53  51.71 

2     2  21.5 

2  21.7 

7  7331 

8.533 

2.05 

2.91   ! 

11  22  29.8 

103 

23  53  59.51 

53  59.48 

2     1  32.6 

1  32.8 

7.7307 

8.530 

2.07 

2.93  1 

12  22  26.0 

104 

23  54     7.23 

54     7.20 

2     0  44.0 

0  44.2 

7.7281 

8.527 

2.08 

2.94  1 

13  22  22.2 

105 

23  54  14.91 

54  14.88 

1  59  55.8 

59  56.0 

7.7253 

8.524 

2.09 

2.95 

1 

14  22  18.4 

106 

23  54  22.53 

54  22.50 

1  59     7.9 

59     8.1 

7.7224 

8.520 

2.10 

2.96  1 

15  22  14.6 

107 

23  54  30.10 

54  30.08 

1  58  20.4 

58  20.6 

7.7193 

8.517 

2.12 

2.98 

16  22  10.8 

108 

23  54  37.62 

54  87.60 

1  57  33.3 

67  33.5 

7.7162 

8.513 

2.13 

2.99 

17  22     7.0 

109 

23  54  45.08 

54  45.06 

1  56  46.6 

56  46.8 

7.7130 

8.509 

2.14 

3.00 

18  22     3.1 

110 

23  54  52.49 

54  52.47 

1  56     0.3 

66     0.5 

7.7097 

8.505 

2.15 

8.01   1 

19  21  59.3 

111 

28  54  59.84 

54  59.82 

1  55  14.4 

55  14.6 

7.7062 

8.501 

2.16 

3.02  , 

90  21  55.5 

112 

23  55     7.13 

55     7.U 

1  54  26.9 

54  29.1 

7.7026 

8.497 

2.17 

3.03 

21  21  51.7 

113 

23  55  14.36 

55  14.34 

1  53  43.8 

53  44.0 

7.6988 

8.493 

2.18 

3.04 

22  21  47.9 

114 

23  55  21.52 

55  21.50 

1  52  59.2 

52  59.4 

7.6949 

8.489 

2.19 

3.05  1 

23  21  44.1 

115 

23  55  28.62 

55  28.60 

1  52  15.0 

52  15.2 

7.6910 

&485 

2.20 

3.06  . 

24  21  40.3 

116 

23  55  35.65 

55  35.63 

1  51  81.3 

51  31.5 

7.6870 

8.480 

2.21 

3.07 

95  21  36.5 

117 

23  55  42.62 

55  42.60 

1  50  48.1 

50  48.3 

7.6827 

8.475 

2.22 

3.08 

26  21  32.6 

118 

23  55  49.52 

55  49.50 

1  50     5.4 

50    5.6 

7.6783 

8.470 

2.23 

3.08 

27  21  28.8 

119 

23  55  56.35 

56  56.33 

1  49  23.2 

49  23.4 

7.6739 

8.465 

2.24 

3.09 

28  21  25,0 

120 

23  56    3.11 

56    3.09 

1  48  41.5 

48  41.7 

7.6693 

8.460 

2.25 

3.10 

29  21  21.2 

121 

23  56     9.80 

56     9.78 

1  48     0.2 

48     0.4 

7.6644 

8.455 

2.26 

3.10 

30  21  17.3 

122 

23  56  1641 

56  16.39 

-  1  47  19.5 

47  19.7 

+7.6595 

+  8.449 

-2.27 

-3.11 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.         ;| 

JEUght^A^nakm. 

Apparent  Declination. 

Log.  CoeffldBnt  of  I 
in  Sidereal  Minutes. 

Log.  GoeOdenk   1 

0f|4.                 1 

MflanSoUr  Time 

Side- 

Of 

Meridian  Transit. 

real 
Date. 

At 

At 

Transit. 

At 

SidoEealOh. 

At 
Transit. 

InE.A. 

In  Dee. 

I«R.A. 

In  Deo. 

d.    h.    m. 

h.    m.     s. 

m.    8. 

O       i       w 

f         M 

May  1  21  13.5 

123 

23  56  22.95 

56  22.94 

-  1  46  39.3 

46  39.4 

+7.6546 

+  8.443 

-2.28 

-3.11 

2  21     9.7 

124 

23  56  29.41 

56  29.40 

1  45  59.6 

45  59.7 

7.6495 

8.437 

2.29 

3.12 

3  21     5.9 

125 

23  56  35.79 

56  35.78 

1  45  20.5 

45  20.6 

7.6442 

8.431 

2.30 

3.12 

4  21     2.0 

126 

23  56  42.10 

56  42.09 

1  44  41.9 

44  42.0 

7.6387 

8.425 

2.80 

3.13 

5  20  58.2 

127 

23  56  48.33 

56  48.32 

1  44     3.9 

44     4.0 

.     7.6331 

8.419 

2.81 

3.14 

6  20  54.4 

128 

23  56  54.47 

56  54.46 

1  43  26.5 

43  26.6 

7.6273 

8.412 

2JI2 

3.15 

7  20  50.6 

129 

23  57     0.53 

57     0.62 

I  42  49.6 

42  49.7 

7.6213 

8^05 

2J3 

3.16 

8  20  46.7 

130 

23  57     6.51 

57     6.50 

1  42  13.3 

42  13.4 

7.6151 

8^98 

2.33 

3.16  ' 

9  20  42.9 

131 

23  57  12.40 

57  12.39 

1  41  87.6 

41  37.7 

7.6087 

8.391 

2.34 

3.17 

10  20  39.1 

132 

23  57  18.20 

57  18.19 

I  41     2.5 

41     2.6 

7.6021 

8.383 

2.34 

3.17  ' 

11  20  35.3 

133 

23  57  23.91 

57  23.90 

1  40  28.0 

40  28.1 

7.5954 

8^76 

2.35 

3.18 

12  20  31.4 

134 

23  57  29.54 

57  29.63 

1  89  54.1 

39  64.2 

7.5884 

8^68 

2.35 

3.1$  i 

13  20  27.6 

135 

23  57  35.08 

67  35.07 

1  39  20.8 

39  20.9 

7.5812 

8J)60 

2.36 

3.19 

14  20  23.8 

186 

23  57  40.52 

57  40.51 

1  88  48.2 

38  48.3 

7.5787 

8.352 

2.36 

'     3.19 

15  20  19.9 

187 

23  67  45-87 

57  45.86 

1  88  16.2 

38  16.3 

7.5659 

8^43 

2.37 

3.20 

16  20  16.1 

138 

23  57  51.12 

57  51.11 

1  87  44.8 

37  44.9 

7.5580 

8.334 

2.37 

^.20 

17  20  12.3 

139 

23  57  56.28 

67  56.28 

1  87  14.1 

37  14.2 

7.5499 

8.825 

238 

8.21 

18  20     8.4 

140 

23  58     1.34 

58     1.34 

1  86  44.0 

36  44.1 

7.5416 

8.315 

2.38 

3.21  i 

19  20     4.6 

141 

23  58     6.30 

58     6.30 

1  86  14.6 

36  14.7 

7J^3dl 

8.305 

2.39 

3.22  ! 

20  20     0.7 

142 

23  58  11.17 

58  11.17 

1  85  45.9 

35  46.0 

7.5242 

8.295 

2.39 

3.22 

21  19  56.9 

143 

23  58  15.94 

58  15.94 

1  85  17.9 

35  18.0 

7.5150 

8.285 

2.44^ 

3.22 

22  19  53.0 

144 

23  58  20.60 

58  20.60 

1  84  50.5 

34  50.6 

7.5055 

8.274 

2.40 

3.23  1 

23  19  49.2 

145 

23  58  25.16 

58  25.16 

1  34  23.8 

34  23.9 

7.4957 

8.263 

241 

3.23 

24  19  45.3 

146 

23  58  29.62 

58  29.62 

1  83  57.8 

33  57.9 

7.4856 

8.251 

2.41 

3.23 

25  19  41.5 

147 

23  58  33.97 

58  33.97 

1  83  32.5 

33  32.5 

7.4752 

8ii39 

2.41 

3.23  I 

86  19  37.6 

148 

23  58  38.22 

58  38.22 

1  83     7.9 

33     7.9 

7.4644 

8J227 

2.42 

8.24  •• 

27  19  33.7 

149 

23  58  42.36 

58  42.36 

1  82  44.0 

32  44.0 

7.4531 

8.214 

2.42 

8.24 

28  19  29.8 

150 

23  58  46.40 

58  46.40 

1  32  20.8 

32  20.8 

7.4416 

8.201 

2.42 

3.24 

29  19  26.0 

151 

23  58  50.83 

58  50.33 

1  31  58.3 

31  58.3 

7.4297 

8.187 

2.42 

3.24 

30  19  22.1 

1.52 

23  58  54.15 

58  54.15 

1  81  36.6 

31  36.6 

7.4175 

«  8.172 

2.43 

3.25  : 

81  19  18.2 

153 

23  58  57.86 

58  57.86 

1  31  15.6 

31  15.6 

7.4050 

8.157 

2.43 

3.25 

June  1   19  14.3 

154 

23  59     1.47 

59     1.47 

1  80  55.3 

30  55.3 

7.3920 

8.141 

2.43 

3.25 

2  19  10.5 

155 

23  59     4.97 

59     4.97 

1  80  35.7 

30  85.7 

7.3785 

8.125 

2.43 

3.25 

3  19     6.6 

156 

23  59     8.35 

59     8.35 

1  80  16.9 

SO  16.9 

7.3644 

8.108 

2.44 

3.26 

4  19     2.7 

157 

23  59  11.62 

59  11.62 

1  29  58.8 

29  68.8 

7i)498 

8.091 

2.44 

3.26 

5  18  58.8 

158 

23  59  14.78 

59  14.78 

1  29  41.4 

29  41.4 

7.3344 

8j073 

2.44 

3.26 

6  18  55.0 

159 

23  59  17.83 

59  17.83 

1  29  24.8 

29  24.8 

7.3180 

8i)53 

2.44 

3.26 

7  18  51.1 

160 

23  59  20.77 

59  20.77 

1  29     8.9 

29    8.9 

7.3010 

8.033 

2.45 

3.27 

8  18  47.2 

161 

23  59  23.59 

59  23.59 

1  28  53.8 

28  53.8 

7.2833 

8.010 

2.45 

3.27 

9  18  43.3 

162 

23  59  26.80 

59  26.30 

1  28  39.5     28  39.5 

7.2649 

7.986 

2.45 

3.27 

10  18  39.4 

163 

23  59  28.89 

59  28.89 

1  28  25.9     28  25.9 

7.2456 

7.962 

2.45 

3.27 

11  18  35.5 

164 

23  59  31.37 

59  31.37 

I  28  13.1 '    28  13.1 

7.2254 

7.936 

2.46 

3.27 

12  18  31.6 

165 

23  59  33.73 

59  33.73 

1  28     1.0    28     1.0 

7.2039 

7.909 

2.46 

3.28 

13  18  27.7 

166 

23  59  35.98 

59  35.98 

1  27  49.7;    27  49.7 

7.1811 

7.880 

2.46 

3^8 

14  18  23.8 

167 

23  59  38.11 

59  38.11 

1  27  39.2;    27  39.2 

7.1571 

7J49 

2.46 

3.28 

15  18  19.9 

168 

23  59  40.12 

59  40.12 

1  27  29.4*    27  29.4 

7.1317 

7.815 

2.46 

d.28 

16  18  16.0 

169 

23  59  42.02 

59  42.02 

I  27  20.4     27  20.4 

7.1047 

7.776 

2.46 

3.28 

17  18  12.1 

170 

23  59  43.80 

59  43.80 

1  27  12.2    27  12.2 

7.0759 

7.734 

2.47 

3.28 

18  18     8.2 

171 

23  59  45.46 

59  45.46 

1  27    4.8     27     4.8 

7.0451 

7.687 

2.47 

3.28 

19  18     4.3 

172 

23  59  47.00 

59  47.00 

1  26  58.2     26  68.2 

7.0119 

7.636 

2.47 

3.S8 

20  18     0.4 

173 

23  59  48.42 

59  48.42 

1  26  52.4'    26  52.4 

6.9760 

7.578 

2.47 

3.28 

21  17  56.5 

174 

23  59  49.73 

69  49.73 

1  26  47.3,    26  47.3 

6.9368 

7.511 

2.47 

3.28 

22  17  52.6 

175 

23  59  50.92 

59  50.92 

1  26  43.1,    26  43.1 

6.8928 

7.433 

2.47 

3.28 

23  17  48.7 

176 

23  59  51.98 

59  51.98 

1  26  39.6,    26  39.6 

6.8438 

7.336 

2.47 

3.S8 

24  17  44.8 

177 

23  59  52.92 

59  52.92 

1  26  36.9,    26  36.9 

6.7886 

7.213 

2.47 

3.28 

25  17  40.9 

178 

23  59  53.75 

59  53.75 

1  26  34.9     26  34.9 

6.7224 

7.039 

2.47 

3.28 

26  17  36.9 

179 

23  59  54.45 

59  54.45 

1  26  33.7 1    26  33.7 

6.6478 

6.745 

2.47 

3.28 

27  17  33.0 

180 

23  59  55.03 

59  55.03 

1  26  33.3,    26  33.3 

6.5676 

+  5.240 

2.47 

3.28 

28  17  29.1 

181 

23  59  55.49 

69  55.49 

1  26  33.7,    26  33.7 

6.4448 

-  6.717 

2.47 

3.28 

29  17  25.1 

182 

23  59  55.83 

59  55.83 

1  26  34.8^    26  34.8 

6.2926 

7.025 

2.47 

3.28 

SO  17  21.2 

183 

23  59  56.05 

59  56.05 

1  26  36.7!    26  36.7 

6.0591 

7.203 

2.47 

3.28 

81   17  17.3 

184 

23  59  56.16 

59  56.16 

-  1  26  39.4     26  39.4 

+5.5183 

-  7.330 

-2.47 

-3.28 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.          | 

Rlght^iJoenslon. 

Apparent  DecUMtioii. 

Log.  Coefflelent  of  < 
in  Sidereal  Minutes. 

Log.  CoefBdent    1 
oft?.            1 

Xmui  Solar  TkM 
of 

Side- 
raal 



ItaldtaBiXniidt. 

Mo. 

At 

Sidereal  Olv 

At 
Transit. 

At 
Sidereal  <»i. 

At 
Trandt. 

InR.A. 

In  Dec. 

In  B.A. 

In  Dee. 

1 

d.    h.   m. 

h.    m.     s. 

m.    B. 

O         1         M 

26  39.4 

Jiily   1  17  17^ 

184 

23  59  56.16 

59  56.16 

-  1  26  39.4 

+5.5183 

-  7.330 

-2.47| 

-3.28 

2  17  13.4 

185 

23  59  56.15 

59  56.15 

I  26  42.9 

26  42.9 

-5.6867 

7.426 

2.47, 

3.27 

3  17     9.4 

186 

23  59  56.02 

59  56.02 

1  26  47.1 

26  47.1 

6.1146 

7.504 

2.47 

3.27 

4  17     5.5 

187 

23  59  55.77 

59  55.77 

1  26  52.1 

26  52.1 

6.3259 

7.570 

2.47 

3.27 

5  17     1.5 

188 

23  59  5541 

59  55.41 

1  26  57.8 

26  57.8 

6.4675 

7.627 

2.46 

3.27 

6  16  57.6 

189 

23  59  54.93 

59  54.93 

1  27     4.3 

27     4.3 

6.5740 

7.677 

2.46* 

3.27 

7  16  53.6 

190 

23  59  54.33 

59  54.33 

I  27  11.5 

27  11.5 

6.6595 

7.722 

2.46 

3.27 

8  16  49.7 

191 

23  59  53.61 

59  53.61 

1  27  19.5 

27  19.5 

6.7309 

7.763 

2.46 

3.27 

9  16  45.7 

192 

23  59  52.78 

59  52.78 

1  27  28.2 

27  28.2 

6.7922 

7.801 

2.46 

3.26 

10  16  41.8 

193 

23  59  51.83 

59  51.83 

1  27  37.7 

27  37.7 

6.8460 

7.835 

2.46 

3.26  1 

11  16  87.8 

194 

23  59  50.76 

59  50.76 

1  27  47.9 

27  47.9 

6.8938 

7.867 

2.46 

3.26 

12  16  83.9 

195 

23  59  49.57 

59  49.67 

1  27  58.9 

27  58.9 

6.9365 

7.896 

2.45 

3.26  1 

13  16  29.9 

196 

23  59  48.27 

59  48.27 

1  28  10.6 

28  10.6 

6.9752 

7.923 

2.45 

3.26  ! 

14  16  26.0 

197 

23  59  46.85 

59  46.85 

1  28  23.1 

28  23.1 

7.0104 

7.949 

2.45 

3.25  , 

15  16  22.0 

198 

^    199 

23  59  45^2 

59  4532 

I  28  36.3 

28  36.3 

7.0430 

7.974 

2.45 

3.25 

16  16  18.1 

23  59  43.67 

59  43.67 

1  28  50.2 

28  50.2 

7.0727 

7.996 

2.45 

3.25 

17  16  14.1 

200 

23  59  41.91 

59  41.91 

1  29    4.8 

29     4.8 

7.1005 

8.018 

2.44 

3.25  1 

18  16  10.2 

201 

23  59  40.04 

59  40.04 

1  29  20.1 

29  20.1 

7.1267 

8.038 

2.44 

3.24 

19  16     6.2 

202 

23  59  38j06 

59  38.06 

1  29  36.2 

29  36.2 

7.1513 

8.057 

2.44 

3.24 

20  16    2.2 

203 

23  59  35.97 

59  35.97 

1  29  53.0 

29  53.0 

7.1741 

8.075 

2.44 

3.24 

21  IS  58.3 

204 

23  59  33.77 

59  33.77 

1  80  10.4 

30  10.4 

7.1957 

8.092 

2.43 

3.23  ' 
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322 

23  50    7.60 

50     7.61 

2  32  34.3 

82  34.2 

7.2507 

8.003 

2.44 

3.27 

17 

8    0.9 
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-  2  29  28.7 

29  28.9 
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4.61 
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0.34 

91 

14.12 
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0.35 
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0.87 
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0.39 
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0.69 
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in 

12.47 

9.92 
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4.86 

9.89 
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0.77 
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10.85 
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0.81 
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9.43 

11.48 
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8.68 
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0.86 

0.43 

1548 

7.87 

1.66 

1.14 

0.54 

0.12 

191 

1.37 

0.86 

0.43 

15.36 

7.78 

1.67 

1.18 

0.54 

0.12 

901 

1416 

0.85 

0.43 

15.26 

7.71 

1.68 

1.12 

0.53 

0.12 

211 

1.36 

0.85 

0.43 

15.24 

7.66 

1.69 

1.11 

0.53 

0.12 

221 

136 

0.84 

043 

15.25 

7.63 

1.70 

1.11 

0.53 

0.12 

231 

1.37 

0.84 

0.44 

15.38 

7.61 

1.72 

1.11 

0.53 

0.12 

241 

1.86 

0.84 

0.44 

15.44 

7.61 

1.73 

1.12 

0.53 

0.12 

251 

1^J9 

0.84 

045 

15.61 

7.63 

1.74 

1.13 

0JS3 

0.13 

261 

1.41 

0.84 

045 

15.84 

7.68 

1.76 

1.14 

0.53 

0.13 

271 

1.43 

0.85 

045 

16.10 

7.74 

1.78 

1.16 

0.53 

0.13 

281 

1.46 

0.85 

046 

16.43 

7.81 

1.79 

1.18 

0.53 

0.13 

291 

1.49 

0.86 

046 

16.81 

7.90 

1.80 

1.20 

0.54 

0.13 

301 

\J&S 

0.88 

0.46 

17.25 

8.00 

1.81 

1.23 

0.54 

0.13 

311 

1.57 

0.89 

046 

17.72 

8.12 

1.82 

1.26 

0.55 

0.13 

321 

1.62 

0.91 

047 

18.24 

8.25 

1.83 

1.29 

0.56 

0.13 

331 

1.67 

0.92 

047 

18.81 

8.40 

1.83 

1.33 

0.57 

0.13 

341 

1.72 

0.94 

047 

19.38 

8.56 

1.83 

1.37 

0.58 

0.13 

351 

1.77 

t).96 

047 

19.96 

8.71 

1.83 

141 

0.59 

0.13 

361 

1.82 

0.97 

047 

20.54 

8.85 

1.82 

1.45 

0.60 

0.13 

371 

1.86 

0.99 

046 

21.06 

8.99 

1.81 

1.49 

0.61 

0.13 

V 

ron.— For  Neptan*  th*  Horiaonta]  P« 

nlitt  -  0MJ8  Cbefbre  160d.  md  after  861d.) 

U               «(                                 tt 

It                 «                                   tt                         4 

«  0*.S9  (betwwm  leOd.  and  280d.,  betwMD  8B6d.  and  861d.) 
•^  0".80  (between  230d.  and  296d.) 
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Date, 
1860. 

RBCTANGULAB  EQUATORIAL. 

POLAR  XCLIPTIG.          11 

X* 

X'. 

Y. 

V, 

2. 

Tf. 

TrueLoDgitade. 

X' 

lAUtade. 

Lor.Rad. 
VecU  «  f . 

Jan.  1.0 

H-.l  806696 

6082 

—.8865993 

6200 

—.3847462 

7265 

280  35  18.1 

5.1 

+0.43 

94» 
926587 

1.5 

1892589 

1972 

.8850881 

1094 

.3840902 

0707 

281  5  53.2 

40.1 

0.44 

926516 

2.0 

.1978331 

7711 

.8835080 

5299 

.3834044 

3852 

281  36  28.0 

14.6 

0.46 

926511 

2.5 

2063918 

3295 

.8818593 

8818 

.3826889 

6700 

282  6  62.6 

49.3 

0.47 

926513 

3.0 

2149342 

8716 

.8801420 

1651 

.3819437 

9251 

288  87  37.1 

23.7 

0.4$ 

926520 

3.5 

H-^234596 

3967 

^.8783563 

3800 

—.3811689 

1506 

283  7  71.6 

58.1 

+0.48 

926534 

4.0 

.2319674 

9042 

.8765025 

5268 

.3803645 

3465 

283  38  46.0 

32.4 

0.47 

926554 

4.5 

2404570 

3932 

^745807 

6056 

.8795807 

5180 

284  9  20.3 

6.6 

0.45 

926581 

5.0 

.2489278 

6640 

.8725912 

6167 

.3786675 

6501 

284  39  54.6 

40.8 

0.43 

926615 

5.5 

,2573791 

3151 

.6705341 

5602 

.3777750 

7579 

285  10  28.8 

15.0 

0.39 

926655 

6.0 

+.2658102 

7459 

—.8684097 

4865 

—.3768534 

6366 

285  40  62.9 

49.0 

+035 

926703 

6.5 

.2742206 

1561 

.8662180 

2454 

.3759026 

8861 

286  11  37.0 

28.0 

0.31 

926758 

7.0 

.2826096 

5449 

.8689593 

9873 

.3749228 

9067 

286  41  71.0 

56.9 

0.26 

926820 

7.5 

.2909767 

9118 

.8616338 

6624 

.3739139 

8981 

287  12  45.9 

80.7 

0.20 

926889 

8.0 

.2993212 

2561 

.8592417 

2709 

^728760 

8606 

287  43  18.8 

4.5 

0.14 

926966 

8.5 

-4-.8076425 

5772 

^8567830 

8128 

—.3718093 

7942 

288  13  52.6 

38.2 

+0.10 

927049 

9.0 

.3159400 

8745 

.8542580 

2885 

.3707138 

6991 

288  44  26.8 

11.8 

+0.02 

927140  1 

9.5 

.3242131 

1474 

.8516670 

6981 

.3695896 

5752 

289  14  60.0 

45.4 

-0.04 

927238 

10.0 

.3324612 

3953 

.8490100 

0418 

.3684368 

4228 

289  45  33.6 

18.9 

0.11 

927343  i 

10.5 

.3406838 

6178 

.8462870 

3194 

.3672555 

2419 

290  15  67.1 

52.4 

0.18 

9S7455 

11.0 

+.3488801 

8139 

—.8434983 

5314 

—.3660457 

0324 

290  46  40.6 

25.8 

—0.23 

927573 

11.5 

.3570497 

:9834 

.8406442 

6779 

.3648076 

7946 

291  16  74.1 

59.2 

0.29 

927698 

12.0 

.3651920 

1255 

.8377249 

7593 

.3635412 

5286 

291  47  47.5 

32.5 

0.34 

927830  i 

12.5 

.3733063 

2397 

.8347406 

7756 

.3622465 

2342 

292  18  20.9 

5.8 

0.39 

927968 

13.0 

.3813920 

3253 

.8316914 

7271 

.3609236 

9117 

292  48  54.2 

39.0 

0.44 

928112  ' 

13.5 

+.3894485 

3817 

-^8285777 

6140 

—.3595725 

5609 

293  19  27.5 

12.2 

—0.48 

928263 

14.0 

.3974751 

4082 

.8253995 

4365 

.3581934 

1822 

293  49  60.7 

45.8 

0.52 

928419 

14.5 

.4054712 

4042 

.8221570 

1946 

.3567865 

7756 

294  20  33.9 

18.4 

0.55 

■928582  ; 

15.0 

^134362 

3701 

.8188.506 

8889 

.3553518 

3413 

294  50  67.0  514 

0.57 

928750 

15.5 

.4213695 

3023 

.8154806 

5195 

.8538895 

8794 

295  21  40.1 

24.5 

0.58 

16.0 

+.4292704 

2031 

-^8120470 

0866 

—.3523996 

3899 

295  51  73.1 

57.4 

—0.59 

929104 

16.5 

.4371383 

0710 

.8085500 

5902 

.3508821 

8728 

296  22  46.1 

30.3 

0.59 

929289 

•  17.0 

^449726 

9052 

.8049900 

K)309 

.3493372 

3283 

296  53  18.9 

3.0 

0.59 

929479 

17.5 

.4527726 

7052 

.8013671 

4086 

.8477650 

7565 

297  23  51.7 

35.8 

0.58 

929674 

18.0 

.4605376 

4741 

.7976818 

7240 

.3461656 

1575 

297  54  24.4 

8.3 

0.56 

929873 

18.5 

+.4682671 

1996 

-^7939342 

9770 

—.8445390 

5313 

298  24  57.0 

40.9 

—0.53 

930077  1 

19.0 

.4759603 

8927 

.7901245 

1680 

.3428855 

8782 

298  55  29.5 

13.2 

0.50 

930285  ; 

19.5 

.4836167 

5491 

.7862531 

2973 

.3412051 

1982 

299  25  62.0 

45.6 

0.46 

930497  I 

20.0 

.4912355 

1678 

.7823203 

3652 

.3394981 

4916 

299  56  34.2 

17.7 

0.41 

930713  ! 

20.5 

.4988162 

7485 

.7788264 

3720 

.3377647 

7586 

300  26  66.3 

49.8 

0.36 

930933 

21.0 

+.5063581 

2904 

—.7742718 

3181 

—.3360049 

:9992 

300  .57  38.2 

21.6 

—0.80 

931157 

21.5 

.5138605 

7928 

.7701567 

2047 

.3342190 

1637 

801  27  70.0 

53.3 

0.24 

931384 

22.0 

.521J3229 

2552 

.7659814 

K)291 

.3324071 

4023 

301  58  41.6 

24.8 

0.17 

931615 

22.5 

^^287447 

6770 

.7617463 

7947 

.3305692 

5648 

302  28  73.0 

56.1 

0.10 

931850 

23.0 

^361254 

0578 

.7574519 

5010 

.3287055 

7016 

302  59  44.2 

27.2 

—0.03 

9S2089 

23.5 

+.5434643 

3967 

-^7530984 

1482 

—.3268161 

8126 

803  29  75.2 

68.1 

+0.03 

932332 

24.0 

.5507608 

6933 

.7486863 

7368 

.3249011 

6981 

304  0  46.0 

28.8 

0.10 

932579 

24.5 

.5580143 

:9468 

.7442161 

2673 

.3229608 

9582 

304  30  76.5 

59.3 

0.17 

932830  , 

25.0 

i»652242 

1568 

.7396881 

7400 

.3209954 

9933 

305  1  46.8 

29.5 

0.24 

933084 

25.5 

.5723900 

3227 

.7351027 

1553 

.3190050 

0033 

305  31  76.8 

59.5 

0.30 

933343  1 

26.0 

+.5795109 

4437 

-^7304602 

5135 

—.3169897 

9885 

806  2  46.6 

29.2 

+0.86 

933605 

26.5 

.5865865 

5194 

.7257608 

8148 

.3149499 

9491 

806  82  76.1 

58.6 

0.41 

933871 

27.0 

.5936162 

5493 

.7210053 

0601 

.3128858 

8855 

307  3  45.3 

27.7 

0.46 

934141 

27.5 

.6005995 

5325 

.7161939 

2494 

.8107975 

7977 

307  33  74.2 

56.5 

0.50 

9S4415 

28.0 

.6075359 

4693 

.7113270 

3833 

.8086853 

6859 

308  4  42.7 

24.9 

0.54 

984693 

28.5 

+.6144248 

3588 

— »7064051 

4621 

—.3065498 

5503 

808  34  71.0 

53.1 

+0.57 

934976 

29.0 

.6212657 

1994 

.7014289 

4867 

.3043898 

3913 

809  5  38.8 

20.8 

0.59 

935262 

29.5 

.6280583 

:9921 

.6963985 

4570 

.8022068 

2087 

309  35  66.4 

4%A 

0.60 

935553 

30.0 

.6348021 

7361 

.6918145 

3737 

.8000006 

0030 

310  6  33.6 

15.5 

0.61 

935850  1 

30.5 

.6414965 

4307 

.6861773 

2372 

.2977714 

7742 

310  36  6a5 

42.5 

0.60 

936152  1 

31.0 

+.6481410 

0754 

—.6809874 

.0480 

—.2955192 

5225 

311  7  27.11  8.9 

+0.60 

9S6459  1 

NoTK.  —  The  acoenked  letters  correspond  to  the  mean  equinox  and  eqoator  of  Januazy  Od.(K 
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Data, 
1460. 

RJKITANGULAR  IM^UATOKIAL. 

POLAR  BCUPTIG.          1 

X. 

X'. 

T. 

Y'. 

a« 

»• 

TnMLon^tade. 

V 

Latitude. 

lAg.BMd. 

Vect  =»  p. 

Jilll.813 

-h.6547352 

6698 

—.6757453 

8066 

—.89.18444 

2481 

O   1   II 

311  37  534 

sSa 

+0.59 

9.9 
936771 

Feb.  1.0 

.6612785 

2134 

.6704513 

5138 

.8909470 

9512 

812  8  19.3 

0.8 

0.57 

937089 

1.5 

.6677706 

7057 

.6651055 

1688 

.8886874 

6320 

312  38  44.8 

26.3 

0.58 

937412 

2.0 

.6748109 

1464 

.6597089 

7783 

.3862857 

2908 

813  8  69.9 

51.3 

049 

937740 

S.5 

.6805991 

5349 

.6542616 

3857 

.3839281 

9276 

818  39  34.8 

16.2 

0.45 

938074 

3.0 

+.6869347 

8708 

—.6487642 

8890 

—^8815367 

5427 

814  9  59.3 

40.6 

+O40 

938414 

3.5 

.6932173 

1537 

.6433170 

3885 

.2791297 

1361 

314  40  234 

4.7 

0.35 

938760  , 

4.0 

.6994465 

3832 

.6376806 

6868 

.2767013 

7082 

315  10  47.2 

284 

0.29 

939111 

4.5 

.7056219 

5589 

.6319754 

:0483 

.2742516 

2589 

815  40  70.7 

51.9 

0.23 

939469 

5.0 

.7117430 

6803 

.6868818 

8495 

.2717810 

7888 

816  11  38.8 

14.9 

0.17 

939832 

5.5 

+.7178095 

7471 

^6805401 

6083 

—.3692896 

2978 

816  41  56.6 

37.7 

+0.11 

940201 

6i) 

.7838209 

7589 

.6147508 

8197 

,2667777 

7864 

817  12  19.1 

0.0 

+0.04 

940376 

6.5 

.7897767 

7151 

J6089145 

9840 

.3643454 

2545 

817  42  41.3 

22.1 

—0.02 

940957 

7.0 

.7356766 

6154 

.6030314 

1016 

.9616930 

7026 

818  12  68.1 

43.8 

0.09 

941344 

7.5 

.7415808 

4594 

.6971019 

1737 

.2591803 

1303 

818  43  24.7 

54 

0.15 

941738 

8.0 

+.7473071 

2467 

^.5911866 

1981 

5382 

819  13  45.9 

26.5 

—0.81 

942137 

8.5 

.7530370 

:9770 

.5851059 

1780 

.2589153 

9963 

819  43  66.9 

47.5 

0.27 

942542 

9X> 

.7587093 

6497 

.5790404 

1138 

.3512833 

8948 

820  14  27.5 

8.0 

0.32 

942953 

9.5 

.7643237 

2645 

J>729304 

K)038 

.3486820 

6440 

320  44  47.9 

284 

0.36 

943370 

10.0 

•7698797 

8209 

.6667765 

8506 

JM59616 

9741 

821  14  67.9 

48.3 

040 

943792 

10.5 

+.7753769 

3185 

-^6605790 

6537 

—.2482722 

2851 

821  45  27.7 

8.0 

—044 

944220 

11.0 

.7806149 

7570 

.5543383 

4137 

.2405640 

5774 

822  15  47.1 

27.3 

047 

944652 

11.5 

.7861938 

1358 

.5480548 

1308 

.2878873 

8511 

322  45  66;) 

464 

048 

945089 

18.0 

.7915114 

4545 

.5417891 

8058 

.2850923 

1066 

323  16  25.1 

5.1 

049 

945531 

18.5 

.7967690 

7136 

4388 

.2328290 

3487 

328  46  43.7 

23.7 

048 

945978 

13.0 

+.8019657 

9098 

— ^5889526 

:0305 

—.2295478 

5680 

384  16  62.0 

41.8 

—048 

946429 

13.5 

.8071012 

0458 

.5285027 

5812 

.2267488 

7645 

884  46  80.0 

59.9 

046 

946884 

14.0 

.8181750 

1201 

.5160123 

0914 

.2289322 

9484 

385  17  37.6 

174 

045 

947343 

14.5 

.8171866 

1322 

JM)94820 

5612 

.2210982 

1149 

885  47  5Sk0 

34.9 

042 

947805 

15.0 

.8321357 

0818 

.6029123 

9936 

41182470 

2642 

386  17  73.1 

51.8 

0.39 

948271 

15.5 

+.8270219 

:9685 

-^4963037 

8846 

—.2158789 

8966 

326  48  28.9 

%A 

—0.35 

948740 

16.0 

.8318448 

7920 

4896568 

7383 

.2124942 

5123 

327  18  45.3 

24.8 

0.30 

949213 

16.5 

.8366039 

5517 

4829721 

:0549 

.2095929 

6114 

327  48  61.5 

41  il 

0.25 

949689 

17.0 

.8412990 

8474 

.4762499 

3336 

.2066755 

6945 

328  18  77.3 

56.7 

0.19 

950167 

17.5 

.8459296 

8786 

4694908 

5741 

.2087420 

7615 

828  49  32.8 

12.1 

0.13 

950648 

18.0 

+.8504953 

4449 

•^4626954 

7793 

—.2007928 

8128 

889  19  47.9 

27.2 

—0^7 

951132 

18.5 

.8549958 

9460 

.4558643 

9487 

.1978281 

8486 

889  49  68.7 

41.9 

—0.01 

951619 

19.0 

.8594308 

3816 

4489980 

H)880 

.1948479 

8689 

330  19  77.1 

56.3 

+0.06 

952108 

19.5 

.8637999 

7513 

4490971 

1886 

.1918589 

8744 

830  50  31.8 

10.3 

0.13 

952599 

SOX) 

.8681025 

0545 

.4351622 

3483 

.1888431 

8651 

881  80  44.8 

23.9 

0.20 

953092 

20.5 

+  .8273383 

2909 

—.4281940 

2806 

—.1858187 

8411 

881  50  58  1 

87.1 

+0.27 

953587 

21.0 

.8765070 

4603 

.4211928 

2800 

.1837801 

8030 

833  80  70.9 

49.9 

0.34 

954083 

21.5 

.8806084 

5623 

4141592 

2469 

.1797375 

7508 

338  51  33.3 

2.1 

0.40 

954582 

22.0 

...8846423 

5969 

.4070938 

1881 

.1766611 

6849 

338  31  35.3 

14.1 

0.46 

955082 

28.5 

.8886084 

5636 

.3999972 

:0660 

.1785811 

6054 

338  51  46.8 

25.5 

0.52 

955584 

23.0 

+.8925063 

4623 

—.3928699 

9593 

—.1704879 

5127 

834  81  57.9 

36.6 

+0.57 

956088 

23.5 

.8963356 

2924 

.3857128 

8087 

.1678817 

4070 

834  51  68.5 

47.1 

0.61 

956594 

24.0 

.9000966 

0589 

Ji785262 

6167 

.1648689 

2887 

835  81  78.7 

57.3 

0.65 

957102 

24.5 

.9037884 

7464 

.3713109 

4019 

.1611815 

1578 

835  52  283 

7.1 

0.68 

957612 

8Si) 

J9074110 

3697 

.3640674 

1589 

.1579879 

K>U7 

886  22  37.7 

16.2 

0.71 

958125 

25.5 

+.9109642 

9236 

— .3!567963 

6888 

—.1548834 

8596 

836  52  A6A 

24.9 

+0.72 

958640 

26.0 

.9144477 

4079 

.3494983 

5908 

.1516653 

6930 

337  22  54.7 

33.0 

0.73 

959156 

26.5 

,9178612 

8221 

.3421738 

3668 

.1484868 

5149 

837  52  62.4 

40.7 

0.73 

959675 

27.0 

.9212044 

1661 

.3348234 

9169 

.1458978 

3258 

338  22  69.6 

47.8 

0.72 

960195 

27.5 

.9244772 

4396 

.3274480 

5480 

.1490967 

1257 

838  52  76.8 

54.5 

0.70 

960718 

S8X> 

+.9276796 

6428 

—.8200181 

1426 

—.1888856 

9151 

839  23  22J( 

0.6 

+0.68 

961243 

28.5 

.9308113 

7768 

.3126242 

7193 

.1856641 

6940 

889  53  28.2 

6.2 

0.65 

961771 

29.0 

.9338722 

8369 

.8061770!  2725 

.1334385 

4629 

340  23  33.3 

11.3 

0.62 

962302 

29.5 

.9368622 

8877 

.2977069  8029 

.1391909 

2217 

340  53  37.9 

15.8 

0.58 

962836 

Htf.  1.0 

.9397811 

7474 

.2908146  3111 

.1259398 

9711 

841  23  41.9 

19.8 

0.54 

963373 

1.5 

+.9426287 1  5958 

—.8887008*  7978 

—.1226791 

7108 

841  53  45.5 

23.3 

+049 

1  963913 

1 
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Date, 
1660. 

RBCTANGULAR  EQUATORIAL. 

POLAB  ECLIPTIC. 

^^^^ 

X. 

X'. 

T. 

Y'# 

Z. 

Zf. 

TrueLon^ltade. 

X* 

L«titadB. 

Vect.-P. 

Mar.  2.0 

+.9454049 

3728 

—.8751658 

2638 

— vU94095 

4417 

842  28  484 

26.1 

+6^3 

■  ■  94^ 

tfUlMPU 

2.5 

.9481094 

0781 

.2676103 

7088 

.1161310 

1636 

842  58  514) 

28.6 

037 

965003 

3.0 

.9507422 

7117 

.2600848 

1839 

.1128489 

8770 

348  28  52.9 

80.5 

031 

965553 

8.5 

J53303I 

2734 

.2524898 

5886 

.1095483 

5818 

843  68  54.4 

31.9 

6125 

966107 

4.0 

J557920 

7631 

J448261 

9254 

.1062446 

2786 

844  28  554) 

82.8 

6118 

966664 

4.5 

+.9582088 

1807 

—.2371942 

2989 

^.1029829 

9678 

844  68  55.7 

83.1 

ai2 

967225  ' 

5.0 

.9605533 

5261 

.2295445 

6446 

.0996136 

6485 

845  28  55.6 

33.0 

4-0LO5 

967790 

5.5 

.9628255 

7991 

.2218778 

9783 

.0962869 

8222 

845  58  554) 

823 

•-aoi 

968359 

6.0 

J650253 

:9998 

.2141945 

2958 

.0929530 

9668 

846  98  53.9 

81.2 

ao7 

968931 

6.5 

.9671526 

1279 

^164952 

5968 

.0696120 

6482 

346  58  524) 

29.5 

ai3 

969507 

7.0 

+•9692073 

1835 

—.1987803 

8817 

—4)862648 

8010 

847  28  50.3 

273 

ai8 

970066 

7.5 

.9711898 

1662 

.1910505 

1522 

.0829100 

9471 

847  58  47.8 

24.9 

a23 

970669 

8.0 

.9730982 

0761 

.1833063 

4088 

i)795495 

6871 

848  23  44.8 

21.9 

a27 

971255 

8.5 

.2749342 

9130 

.1755481'  6504 

.0761829 

2209 

848  58  41.4 

18.4 

031 

971845 

9.0 

J766970 

6767 

.1677766 

8792 

4)728106 

8490 

849  28  37.5 

14.5 

034 

972438 

9.5 

+.9783866 

8672 

^1599924 

:0953 

—.0694826 

4714 

849  58  83.1 

10.0 

035 

973034 

10.0 

J800028 

:984d 

.1521960 

2992 

.0660494 

0666 

350  23  28.3 

5.2 

036 

973684 

10.5 

J8I5455 

5279 

.1448881 

4916 

4)626610 

7006 

350  58  834) 

693 

037 

974237 

11.0 

.9830146 

:9979 

.1865690 

6727 

4)592679 

8079 

851  22  77.3 

64.1 

037 

974842 

11.5 

.9844100 

8942 

.1267893 

8432 

.0568701 

9105 

851  62  71.2 

47.9 

036 

973451 

12X> 

+.9867316 

7167 

—.1208998 

:0089 

—.0524679 

5067 

852  22  64.6 

41.2 

034 

976061 

12.5 

.9869794 

9654 

.1130508  1551 

4)490616 

1028 

852  52  57.6 

84.1 

032 

976674 

18.0 

J881531 

1401 

.1051932 

2977 

.0456515 

6931 

353  22  50.2 

26.7 

a29 

977289 

ISUi 

.9892527 

2406 

J»78275 

4322 

.0422879 

2799 

853  52  423 

18.7 

035 

977906 

14.0 

.9902780 

2669 

.0694540 

5589 

4)886209 

8638 

354  22  344) 

10.4 

031 

9718524 

14.5 

+.9912290 

2188 

—.0615735 

6766 

—.0864007 

4435 

854  58  254) 

13 

0.16 

979144 

15.0 

.9921056 

0964 

i>736864 

7917 

.0319777 

:0206 

855  21  76.1 

52.4 

0.11 

979765 

15.5 

.9929078 

8995 

4)657983 

8987 

.0265521 

5956 

355  51  66.6 

423 

—0.05 

980388 

16.0 

.9936354 

6281 

.0678948 

:0004 

4)261242 

1680 

856  20  56.6 

82.8 

+04)2 

981012 

16.5 

.9942882 

2819 

i>499916 

H)973 

.0216941 

7383 

856  51  46.2 

223 

04)9 

981636 

17.0 

T».994o6o8 

8610 

—.0420644 

1908 

—4)182628 

3068 

857  20  85.8 

11.4 

0.16 

962260 

17.5 

.9953698 

3655 

.0341736  2796 

.0146289 

8736 

857  51  24.0 

0.0 

0.23 

988885  , 

18.0 

.9957985 

7952 

.0262600 

8662 

.0113941 

4893 

858  20  72.2 

48.2 

030 

988509  ; 

18.5 

.9961525 

1502 

.0188442 

4505 

4)079685 

4)041 

358  50  60.0 

86.0 

037 

964134 

19.0 

.9964316 

4303 

.0104268 

5888 

4)045223 

5682 

859  20  47.4 

233 

0.44 

964758 

19.5 

+.9966359 

6356 

— iX)25085 

6151 

—.0010857 

1820 

359  SO  84.4 

103 

031 

965382  1 

20.0 

.9967654 

7661 

+J0054101 

8083 

+.0023509 

8048 

0  19  8a8 

563 

037 

966006  : 

20.5 

.9968201 

8218 

i)l38285 

2216 

.0057873 

7404 

0  49  66.7 

42.4 

0.62 

966629  . 

21.0 

.9968000 

8027 

.0212460 

1390 

.0092234 

1762 

1  19  52.0 

27.7 

0.67 

967252 

21.5 

.9967051 

7088 

.0291620 

0549 

.0126569 

6113 

1  49  36.9 

12.5 

0.71 

987874 

22.0 

+.9965354 

5402 

+.0870759 

:9687 

+.0160934 

0455 

2  16  81.2 

563 

0.75 

966495 

22.5 

.9962909 

2967 

JI449869 

6796 

-.0195267 

4784 

2  48  65.1 

403 

0.79 

988915 

23.0 

.9959717 

9786 

.0528943 

7869 

.0229583 

9097 

3  18  48.4 

233 

0.82 

980734 

23.5 

.9955778 

6858 

XM07976 

6901 

.0263882 

8393 

3  48  31.2 

63 

0.83 

990352 

24.0 

.9951095 

1185 

.0666962 

6886 

.0298159 

7667 

4  17  73v4 

4&8 

0.84 

990970 

24.5 

+.9945667 

5768 

+.0765896 

4819 

+4)832414 

1919 

4  47  55.1 

80.4 

0.84 

991587 

25.0 

J939495 

9606 

.0844769 

3691 

.0366642 

6144 

5  17  36.2 

113 

034 

992803 

25.5 

.9932581 

2702 

.0928579 

2500 

.0400642 

0341 

5  46  76.6 

623 

0.83 

992818 

26.0 

.9924926 

5058 

.1008816 

1235 

4)435009 

4505 

6  16  56.8 

823 

D31 

998433 

26.5 

.9916532 

6674 

.1080975 

:9894 

4H69U3 

8636 

6  46  36.3 

11.4 

0.78 

994047 

27.0 

+.9907400 

7553 

+.1159552 

8471 

+4)508241 

2781 

7  15  75.1 

603 

0L75 

994660  , 

27.5 

.9897532 

7695 

.1238041 

6960 

4)537299 

6786 

7  45  53.5 

283 

0.71 

995273 

28.0 

.9886929 

7103 

.1316433 

5851 

.0571817 

0801 

8  15  31.2 

63 

0.66 

995886 

28.5 

.9875592 

6776 

.1394723 

8641 

4)605291 

4772 

8  44  68.3 

433 

0.60 

996499 

29.0 

.9863523 

3718 

.1472905 

1B23 

4)689216 

8695 

9  14  44.8 

19.7 

034 

997112 

29.5 

+.9650724 

0980 

+.1550973 

.•9891 

+.0678092 

2568 

9  43  80.7 

653 

0.48 

997725 

80.0 

.9837195 

7412 

.1628923 

7641 

4>7069i6 

6890 

10  13  56.0 

803 

0.42 

996338 

80.5 

.9822940 

8168 

.1706749 

5667 

4)740686 

0157 

10  48  30.8 

53 

036 

998952 

SIX) 

.9807959 

8198 

.1784447 

3365 

4)774899 

8868 

11  12  64.9 

893 

030 

999565 

31.5 

.9792255 

2504 

.1862010 

0929 

.0808055 

7521 

11  42  38.6 

133 

0.23 

B00OI86 

Apr.  1.0 

+.9775829 

6089 

+.1939433 

8353;  +4)841649 

1113 

12  11  71.6 

463 

+0.17 

000794 

Q  Tbe  flx«t  flgoTM  of  ttiifl  and  the  foUowing  loguithmB  we  0.0. 
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UOTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC.                        1 

X. 

X'. 

Y. 

Y'. 

Z. 

Z'. 
4649 

i=«0'8 

1' 

Latitade. 

Log.  End. 
Yect.  1  f. 

0.0 
001410 

Apr.  1.5 

-4*^758683 

89S4 

+4016709!  6680 

+4875181 

O        1        H 

19  41  44.1 

It 
184 

+0.12 

M 

J740820 

1102 

.90988351  9757 

4908647 

8106 

13  10  76.0 

50.5 

+0.06 

002026 

S.5 

J722240 

9533 

4170804  :9797 

4942046 

1503 

18  40  47.4 

214 

0.00 

OOL642 

3^ 

4709946 

8250 

4247612'  6536 

.0975375 

4830 

14    9  784 

524^     —0.05 

003260 

3^ 

J682939 

3254 

4394253    3178 

.1008632 

8087 

14  89  484 

22.8 

0.10 

003878 

4.0 

+.9662229 

9548 

+4400792  :9648 

+.1041814 

1965 

16    8  764 

52.5 

•     0.14 

004498 

4.5 

.9640797 

1134 

4477013    6940 

.1074991 

4870 

15  88  474 

21.7 

0.18 

005118  ; 

5.0 

4618665 

9013 

4553122    9060 

.1107947 

7894 

16     7  76.1 

504 

041 

005740  j 

6.5 

4595829 

6188 

.9629044    7978 

.1140892 

0837 

16  87  444 

184 

043 

006363 

0.0 

4579291 

9661 

4704774 

8704 

.1178765 

8198 

17     6  714 

46.0 

045 

006987 

6J( 

+4548059 

8433 

+.9780807 

:9288 

+.1906583 

6974 

17  86  89.1 

13.1 

0.26 

007612  , 

7.0 

4523114 

3506 

4856637 

4570 

.1289993 

8669 

18    6  654 

394 

0.26 

008237  ' 

7.5 

4497478 

7881 

4930769 

:9693 

.1271823 

1960 

18  86  32.0 

54 

0.25 

008863 

8.0 

4471147 

1561 

4005669 

4606 

.1804331 

8766 

19    4  574 

81.7 

0.24 

009489 

8^ 

4444121 

4536 

4080859 

:999« 

.1386745 

6178 

19  88  83.0 

564 

0.22 

010116 

9.0 

+.9416404 

6840 

+4154827 

8768 

+.1869069 

8494 

90    8  474 

21.7 

0.20 

010742 

9.5 

.9387996 

8443 

4929066 

8006 

.1401981 

0711 

90  89  724 

46.0 

0.17 

011369 

10.0 

.9358900 

9359 

4308073 

9016 

.1433398 

2827 

91     9  364 

94 

0.13 

011995  , 

las 

.9329117 

9587 

4376841 

5785 

.1465412 

4839 

91  81  594 

834 

0.08 

012621   1 

IIjO 

4298651 

9139 

4450865 

:9811 

.1497390 

6746 

99    0  83.0 

664 

—0.03 

013247 

11.5 

+.9267504 

7996 

+4528638 

9588 

+.1529191 

8545 

99  80  45.7 

19.1 

+0.08 

013872  ' 

19A 

.9235677 

6180 

4596656 

5606 

.1560812 

0935 

99  59  674 

414 

0.09 

014496 

12J> 

.9203173 

3687 

4669413 

8365 

.1599390 

1812 

93  99  29.7 

3.0 

0.16 

015120  : 

13X) 

4169994 

:0520 

4741905 

0859 

.1623852 

3973 

93  68  51.0 

944 

0.23 

015742  i 

ia5 

.9136149 

6679 

4814127 

3083 

.1655197 

4617 

94  97  714 

45.1 

040 

016363 

14.0 

+.9101619 

2168 

+4886073 

5039 

+.1686491 

5840 

94  67  824 

64 

047 

016981 

14.5 

.9066429 

6989 

4957738 

6699 

.1717693 

6941 

95  96  52.4 

95.5 

044 

017598 

ISJO 

.9080574 

1146 

4029116 

8080 

.1748501 

7918 

25  65  72.0 

45.0 

0..W 

518213 

15.5 

.8994055 

4638 

.4100901 

:9I68 

.1779362 

8766 

26  29  314 

4.1 

0.56 

018826 

ICJ) 

4956875 

7470 

.4170989 

:9969 

.1810075 

:9490 

96  64  60.0 

22.9 

0.62 

019437  , 

1«.5 

+4919038 

9644 

+.4941475 

0448 

+.1840666 

0080 

97  28  684 

414 

0.68 

020046 

17J0 

.8880546 

1164 

.4811654 

0630 

.1871193 

0537 

27  69  864 

594 

0.73 

020651 

17i> 

4841402 

2031 

.4881520 

0499 

.1901444 

0867 

28  99  44.0 

16.7 

0.78 

021254 

18J0 

4801609 

2250 

.4451065 

0047 

.1981696 

1039 

98  61  61.1 

83.8 

042 

021853 

18.5 

47611 70 

1829 

.4520986 

:9971 

.1961668 

1080 

99  20  774 

604 

046 

022450 

19J0 

+4720089 

0753 

+.4589177 

8165 

+.1991666 

oon 

99  60  844 

6.5 

0.89 

023043 

19.5 

4678369 

9045 

4657732 

6723 

.9021317 

0728 

80  19  49.7 

22.1 

041 

028633 

MA 

4636014 

6703 

.4725947 

4942 

.9050991 

0332 

30  48  654 

374 

093 

024219 

20.5 

4593027 

3726 

.4793816 

2805 

.2080374 

:9784 

81  17  79.7 

614 

0.94 

024803 

91A 

.8549413 

:0124 

4861336 

0337 

4109675 

9085 

81  47  344 

6.2 

0.94 

025382 

M.5 

+4505174 

5896 

+.4928499 

7505 

+4138891 

8231 

89  16  474 

194 

0.93 

025959 

99.0 

4460314 

1048 

.4995300 

4809 

4167809 

7219 

89  45  61.1 

884 

042 

026531 

99.5 

4414836 

5581 

.5061735 

0748 

4196637 

6047 

88  14  74.0 

464 

0,90 

027101 

9SJ0 

4368745 

9502 

.5127798 

6815 

.9995304 

4714 

83  48  864 

584 

047 

027666 

93^ 

4322045 

9814 

.6198486 

9507 

4963807 

8917 

84  18  384 

10.1 

043 

028228 

UJO 

+.8274741 

6522 

+4958793 

7818 

+4989144 

1554 

84  49  494 

914 

0.79 

028786 

94.5 

4226836 

7629 

4323716 

2746 

.9310814 

:9724 

85  11  604 

32.1 

0.74 

029341 

25J0 

4178335 

9140 

.6388249 

7984 

4338315 

7725 

85  40  704 

424 

0.68 

029893 

95.5 

4129241 

:0055 

.6459388 

1428 

.2366145 

5555 

86     9  804 

514 

0.62 

030442 

98J0 

4079559 

:0387 

.5516129 

5178 

.9398802 

3213 

86  89  29.5 

l.l 

046 

030988  1 

MJS 

+4029293 

K)ld2 

+4579468 

8517 

+4421284 

0695 

37     8  884 

94 

0.60 

031531   1 

S7J0 

.7978447 

9298 

4642400 

1453 

.2448590 

8002 

37  87  464 

18.0 

043 

032072  1 

97.5 

.7927026 

7688 

4704921 

3979 

4475718 

5130 

88    6  544 

254 

047 

a32610  1 

98J0 

.7875035 

5909 

4767026 

6089 

4502665 

2078 

88  36  614 

32.8 

040 

033146  i 

98.5 

.7822478 

3364 

4828712 

7780 

4599430 

8843 

89    4  68.0 

394 

0.23 

033680 

99j0 

+.7769359 

K)257 

+4889974 

9047 

+4566011 

6495 

89  88  744 

454 

0.17 

034211 

99.5 

.7715681 

6591 

.6950807 

:9885 

.9682407 

1891 

40    9  794 

504 

0.11 

034740 

80.0 

.7661450 

2372 

.6011908 

0991 

4608616 

8031 

40  81  85.1 

66.1 

0.06 

035267 

80.5 

.7606668 

7602 

4071174 

0962 

.9634636 

4052 

41     1  294 

0.7 

+0.01 

035792 

May  IX) 

.7551843 

9289 

4130701 

:9795 

4660465 

:9882 

41  30  34.0 

44 

—0.04 

036315 

1.5 

+.7495476 

6433 

+41897871  8886! +.2686104 

6629 

41  59  87.7 

8.5 

—048 

036837 
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Bate, 
1860. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC.          1 

X. 

X'. 

Y. 

Y'. 

Z. 

Z*. 

TrueLonsUudo. 

V 

Latttnde. 

Log.  Bad. 
Yect  =»  p. 

Kaj  2.0 

+.7439073 

:0042 

+.6248426 

7531 

+.2711549 

0968 

42  28  41.0 

u 
11.8 

•   -^.12 

0.0 
037857 

2.5 

.7382137 

3117 

.6306616,  5726 

.2736799 

6219 

42  57  43.8 

14.5 

0.15 

037876 

3.0 

.7324672 

5664 

.6364352'  3468 

.2761852 

1273 

43  26  46.2 

16.9 

0.17 

038392 

3.5 

.7266684 

7687 

.6421631 

0752 

.2786708 

6130 

43  55  48.1 

18.7 

0.18 

038907 

4.0 

.7208177 

9192 

.6478449 

7576 

.2811363 

0787 

44  24  49.6 

20.1 

0.19 

039420 

4.5 

4-.7149155 

:0181 

+.6534803 

3935 

+.2835817 

5242 

44  53  50.6 

21.0 

0.19 

039932 

5^ 

.7039621 

:0659 

.6590689 

9827 

.2860069 

:9496 

45  22  51.2 

21.5 

0.18 

040442  ! 

6.5 

.7029580 

:0629 

.6646104 

5248 

.2884115 

3543 

45  51  51.4 

21.6 

0.17 

040952 

6.0 

.6969035 

.0096 

.6701042 

0192 

.2907958 

7388 

46  20  51.2 

21.4 

0.15 

041459 

6.5 

.6907991 

9063 

.6755502 

4658 

.2931592 

1023 

46  49  50.7 

2a9 

0.11 

041966 

7.0 

+.6846452 

7536 

+.6809479 

8641 

+.2955018 

4451 

47  18  49.8 

19.8 

0.07 

042470 

7.5 

.6784421 

5516 

.6862970 

2138 

.2978233 

7667 

47  47  48.5 

18.5 

—0.03 

042973 

8.0 

.6721904 

3011 

.6915972 

5147 

.3001235 

0672 

48  16  46.8 

16.7 

+0.02 

043473  1 

8.5 

.6658904 

:0022 

.6968482 

7663 

.3024024 

3462 

48  45  44.8 

14.7 

0.08 

043971  • 

9.0 

.6595426 

6555 

.  .7020496 

:9684 

.3046598 

6039 

49  14  42.5 

12.2 

0.14 

044467 

9.5 

+.6531475 

2615 

+.7072010 

1204 

+.3068956 

8399 

49  43  39.9 

9.5 

0.20 

044961 

10.0 

.6467055 

8206 

.7123019 

2220 

.3091096 

0541 

50  12  36.8 

6.3 

0.27 

045452 

10.5 

.6402170 

3332 

.7173521 

2729 

.3113016 

2463 

50  41  33.5 

3.0 

0.33 

045941  ! 

11.0 

.6336825 

7998 

.7223513 

27^8 

.8134713 

4162 

51  9  89.8 

59.2 

0.40 

046426 

11.5 

.6271023 

2207 

.7272991 

2213 

.3156187 

5638 

51  39  85.9 

55.8 

0.47 

046909 

1 

12.0 

+.6204769 

5964 

+.7321951 

1180 

+.3177437 

6890 

52  7  81.6 

50.9 

0.53 

047388  j 

12.5 

.6138068 

9274 

.7370390 

:9626 

.3198460 

7915 

52  36  77.1 

46.3 

0.60 

047865  1 

13.0 

.6070924 

2141 

.7418303 

7546 

.3219254 

8712 

53  5  72.2 

41.3 

0.66 

048337 

13.5 

.6003342 

4569 

.7465686 

4936 

.3239819 

9279 

53  34  67.1 

86.1 

0.72 

048806 

14.0 

.5935328 

6566 

.7512537 

1795 

.3260153 

:9616 

54  3  61.7 

30.5 

0.77 

049271 

14.5 

+.5866885 

8133 

+.7558851 

8116 

+.3280253 

:9718 

54  32  56.0 

24.8 

0.82 

049732 

15.0 

.5798017 

9276 

.7604625 

3898 

.3300119 

:9587 

55  1  49.9 

18.6 

0J6 

050188 

15.5 

.5728731 

9997 

.7649856 

9137 

.3319748 

9218 

55  SO  43.6 

12.3 

0^0 

050639 

16.0 

.5659032 

.0311 

.7694540 

3829 

.3339141 

8614 

55  59  37.0 

5.6 

0.93 

051086  ' 

16.5 

.5588924 

:0213 

.7738674 

7971 

.3358293 

7768 

56  27  90.1 

68.7 

0.95 

051528  1 

17.0 

+.5518412 

9712 

+.7782255 

1560 

+.3377205 

6683 

56  56  82.9 

51.4 

0.97 

051965 

17.5 

.5447503 

8814 

.7825279 

4592 

.3395875 

5355 

57  25  75.5 

43.9 

0.98 

052397 

18.0 

.5376202 

7524 

.7867743 

7064 

.3414302 

3785 

57  54  67.7 

35.9 

0.98 

052823 

18.5 

.5304515 

5847 

.7909643 

8973 

.3432484 

1970 

58  23  59.6 

27.8 

0.97 

053244 

19.0 

.5232447 

3789 

.7950976 

0314 

.3450420 

:9909 

58  52  51.1 

19.2 

0.95 

053660 

19.5 

+.5160004 

1356 

+.7991739 

1086 

+.3468108 

7600 

59  21  42.4 

10.4 

0.93 

054071 

20.0 

.5087191 

8553 

.8031927 

1282 

.3485547 

5042 

59  50  33.2 

1.1 

0.91 

054476 

20.5 

.5014014 

5386 

.8071539 

0903 

.3502736 

2234 

60  18  83.8 

51.6 

037 

054875 

21.0 

4940479 

1861 

.8110572 

;0945 

.3519672 

9173 

60  47  74.0 

41.8 

0.83 

055268  : 

21.5 

.4866591 

7983 

.8149025 

8407 

.3536355 

6859 

61  16  64.0 

31.7 

0.79 

055656  : 

22.0 

+.4792355 

3757 

+.8186896 

6287 

+.8552785 

2293 

61  45  53.5 

21.2 

0.75 

056039 

22.5 

.4717779 

9191 

.8224183 

3583 

.3568961 

8472 

62  14  42.8 

10.4 

0.69 

056416 

28.0 

.4642867 

4289 

.8260879 

0288 

.3584880 

4395 

62  42  91.6 

59.1 

0.63 

056788  = 

23.5 

.4567625 

9057 

.8296983 

6402 

.3600542 

0061 

63  U  80.2 

47.6 

0.57 

057156  , 

24.0 

.4492060 

3502 

.8332493 

1921 

.3615948 

5470 

63  40  68.3 

35.6 

0.50 

057518  i 

24.5 

+.4416177 

6629 

+.8367408 

6846 

+.3631097 

0623 

64  9  56.2 

23.4 

0.43 

057875 

25.0 

.4339983 

:1444 

.8401725 

1172 

.3645985 

5514 

64  38  43.6 

10.7 

0J>6 

058286  1 

25.5 

.4263483 

4954 

.8435442 

4899 

.3660613 

0146 

65  6  90.8 

57.8 

0.29 

058573  i 

26.0 

.4186683 

8163 

.8468556 

8023 

.3674980 

4517 

65  35  77.5 

44.5 

0.23 

058915  : 

26.5 

.4109588 

:1078 

.8501067 

0544 

.3689086 

8627 

66  4  64.0 

30.9 

0.17 

059253 

27.0 

+.4032205 

3704 

+.8532973 

2460 

+.3702929 

2474 

66  33  50.1 

16.9 

0.11 

059586 

27.5 

.3954539 

6048 

.8564271 

3768 

.3716507 

6056 

67  2  35.8 

2.5 

+0.05 

059915 

28.0 

.3876596 

8114 

.8594961 

4468 

.3729821 

9374 

67  30  81.2 

47.8 

0.00 

060240 

28.5 

.3798382 

9910 

.8625040 

4557 

.3742871 

2428 

67  59  66.3 

32.8 

—0.04 

060561 

29.0 

.3719903 

:1440 

.8654507 

4034 

.3755655 

5216 

68  28  51.0 

17.4 

0.08 

060877 

29.5 

+.3641165 

2712 

+.8683361 

2898 

+.3768178 

7738 

68  57  35.5 

1.8 

0.12 

061190 

80.0 

.3562172 

3728 

.8711599 

1147 

.3780426 

:9996 

69  25  79.6 

45.8 

0.15 

061499 

30.5 

.3582930 

4495 

.8739221 

8780 

.3792411 

1985 

69  54  63.4 

29.5 

0.16 

061805 

31.0 

.3403445 

5019 

.8766225 

5795'   .3804127 

3706 

70  23  46.9 

13.0 

0.17 

062107  ' 

31.5 

.3323721 

5304 

.8792608 

2189!   .3815575 

5158 

70  51  90.1 

56.1 

0.17 

,    062407  ; 
062703 

Jane  1.0 

+.3243766  5358!  +.8818371 

7963;  4- .3826754 

6342 

71  20  73.0 

38.9 

—0.17 

^UN'S    COOEDINATfia    1860.      386 


Date, 
1860. 


June  1.5 
2.0 
2.5 
3.0 
3.5 

4.0 
4.5 
5.0 
5.5 
6.0 

6.5 
7.0 
7.5 
8.0 
8.5 

9.0 

9.5 

10.0 

10.5 

U.0 

11.5 
12.0 
12.5 
13.0 
13.5 

14.0 
14.5 
'  15.0 
15.5 
16.0 

16.5 
^  17.0 
17.5 
18.0 
18.5 

19.0 
19.5 
20.0 
20.5 
21.0 

21.5 
22.0 
22.5 
23.0 
23.5 

84.0 
24.5 
25.0 
25.5 
26.0 

26.5 
27.0 
27.5 
28.0 
28.5 

29.0 
29.5 
30.0 
30.5 
July  1.0 
1.5 


BSGTANQULAR  EQUATORIAL. 


•    X. 


+.3163584 
.3083180 
.3002561 
JK921730 
.2840693 

+.2759457 
.2678027 
.2596408 
.2514605 
.2432623 

+^350468 
.2268146 
.2185661 
.2103018 
.2020223 

+4937282 
4854201 
.1770986 
.1687642 
4604174 

+.1520590 
.1436894 
.1353093 
4269193 
4185199 

+4101119 
4016958 
.0932723 
.0848419 
.0764053 

+4)679630 
.0595158 
.0510642 
i>426087 
.0341502 

+.0256893 

.0172266 

.0087629 

+i)002988 

— X)081651 

—.0166282 
.0250897 
i)335491 
.0420059 
X)504594 

—.0589089 

.  X)673538 

i)757936 

.0842277 

i)926554 

—4010763 
4094897 
4178951 
4262918 
4346793 

—4430571 
.1514247 

^  4597813 
4681264 
4764595 

—.1847800 


X'. 


5185 
4790 
4180 
3358 
2330 

:1102 
9681 
8070 
6275 
43P1 

2154 

9840 
7363 

4728 
1941 

9007 
5933 
2725 
9388 
5927 

1350 
8660 
4866 
:0972 
6984 

29^0 
9755 
4526 
:0228 
5867 

:1450 
6983 
2473 
7923 
3343 

8738 
4116 
9483 

4847 
:9788 

4414 

:9025 
3614 

:8K78 
2709 

7201 
1646 
6041 
0378 
4652 

:S858 
2989 
7041 
1005 
4878 

:8653 
2327 
5890 
:9339 
2667 
5871 


T. 

YV 

+.8843510 

3113 

.8868027 

7641 

.8891917 

1542 

.8915181 

4817 

.8937817 

7464 

+.8959824 

9482 

.8981202 

0872 

.9001947 

1629 

.9022060 

1754 

.9041538 

1244 

+.906(^81 

1099 

.9078587 

8317 

.9096155 

5897 

.9113082 

2836 

.9129368 

9135 

+.9145011 

4790 

4160010 
.9174364 

:9802 

4169 

.  .9188072 

7890 

.9201131 

0962 

+.9213542 

3386 

.9225302 

5159 

.9236411 

6281 

.9246867 

6750 

.9256670 

6566 

+.9265818 

5727 

.9274311 

4234 

3282146 

2082 

.9289324 

9274 

.9295844 

5807 

+.9301706 

1683 

.9306910 

6900 

.9311456 

1460 

.9315341 

5358 

.9318565 

8596 

+.9321127 

1171 

.9323029 

3087 

.9324270 

4342 

.9324851 

4937 

.9324772 

4872 

+.0324033 

4147 

.9322635 

2763 

.9320579 

0721 

.9317865 

8021 

.9314493 

4663 

+.9310464 

0649 

.9305778 

5978 

.9300435 

0650 

.9294437 

4667 

.9287785 

8030 

+.9280479 

0739 

.9272520 

2797 

.9263910 

4200 

.9254650 

4955 

.9244741 

5061 

+.9234183 

4517 

.9222977 

3326 

.9211124 

1489 

.9198627 

9007 

.9185486 

5882 

+.9171702 

2113 

z*. 


+.3837664 
.3848303 
.3858672 
.3868770 
.3878596 

+.3888149 
.3897428 
.3906433 
.3915164 
.3923620 

+.3931798 
.3939701 
.3947327 
.3954675 
.3961746 

+.3968537 
.3975049 
.3981281 
.3987232 
.3992901 

+.3998288 
.4003393 
.4008215 
.4012753 
.4017007 

+.4020976 
.4024661 
.4028060 
.4031174 
.4034002 

+.4036544 
.4038799 
.4040768 
.4042450 
.4043846 

+.4044955 
.4045777 
.4046313 
.4046562 
.4046525 

+.4046201 
.4045591 
.4044694 
.4043511 
.4042043 

+^4040290 
.4038253 
.41^5932 
.4033327 
.4030439 

+.4027266 
.4023811 
.4020073 
.4016055 
.4011754 

+4007178 
.4002311 
.3997170 
.3991749 
.3986050 

+.3980071 


7256 
7900 
8274 
8377 
8208 

7766 
7050 
6060 
4796 
3257 

1440 
9348 
6979 
4333 
1409 

8206 
4723 
0961 
6917 
2592 

7984 
3095 
7922 
2466 
6726 

0701 
4392 
7797 
0907 
3751 

6299 
8560 
0535 
2223 
3625 

4741 
5569 
6112 
6367 
6337 

6019 
5416 
4525 
3349 
1887 

0141 
8110 
5796 
3197 
0316 

7150 
3702 
:9971 
5960 
1666 

7092 
2237 
7103 
1689 
5997 
0025 


POLAR  ECLIPTIC. 


True  Longitude. 


Latitude. 


71  49  55.6 

72  18  38.0 

72  46  80.1 

73  15  62.0 

73  44  43.7 

74  12  85.1 

74  41  66.4 

75  10  47.4 

75  38  88.3 

76  7  68.9 

76  36  49.5 

77  4  89.8 

77  33  70,0 

78  2  50.0 
78  30  90.0 

78  59  69.8 

79  28  49.6 

79  56  89.2 

80  25  68.8 

80  54  48.2 

81  22  87.6 

81  51  66.8 

82  20  45.9 

82  48  84.9 

83  17  63.9 

83  46  42.7 

84  14  81.5 

84  43  60.1 

85  12  38.7 

85  40  77.2 

86  9  55.7 

86  37  94.0 

87  6  72.3 

87  35  50.4 

88  3  88.5 

88  32  66.4 

89  1  44.3 
89  29  81.9 

89  58  59.5 

90  26  96.9 

90  55  74.2 

91  24  51.3 

91  52  88.4 

92  21  65.3 

92  50  42.1 

93  18  78.7 

93  47  55.2 

94  15  91.5 

94  44  67.8 

95  13  43.9 

95  41  80.0 

96  10  "55.9 

96  38  91.7 

97  7  67.5 

97  36  43.1 

98  4  78.7 

98  33  54.2 

99  1  89.7 
99  30  65.1 
9'9  59  40.4 

100  27  75.7 


21.4 

3.7 

45.7 

27.5 

9.1 

50.4 
31.6 
12.6 
53.4 
33.9 

14.4 
54.5 
34.7 
14.6 
54.5 

34.2 
14.0 
53.5 
33.0 
12.3 

51.6 
30.6 
9.7 
48.5 
27.5 

6.1 
44.9 
23.4 

2.0 
40.3 

18.7 
56.9 
35.1 
13.1 
514 

28.9 
6.7 
44.3 
21.8 
59.1 

36.3 
13.3 
50.3 
27.0 
3.8 

40.2 
16.7 
53.0 
29.2 
5.2 

41.2 
17.0 
5^.7 

28:4 
3.9 

39.4 
14.8 
50.2 
25.5 
0.7 
35.9' 


—0.15 
044 
042 
0.09 

—0.05 

0.00 
+0.05 
0.11 
0.17 
0.24 

0.30 
0.36 
0.43 
0.49 
0.55 

0.61 
0.67 
0.73 
0.78 
0.82 

0.86 
0.89 
0.91 
0.93 
0.93 

0.93 
0.92 
0.91 
0.90 
0.88 

0.84 
0.80 
0.75 
0.70 
.  0.64 

0.58 
0.52 
0.45 
0.39 
0.32 

0.25 

0.18 

0.12 

+0.05 

—0.01 

0.06 
041 
0.16 
0.19 
0.22 

0.24 
0.2& 
0.27 
^.27 
0.26 


Log.  Bad. 
Vect^p. 


0.0 
062997 
063287 
063574 
063858 
064138 

064415 
064689 
064959 
065226 
065490 

065751 
066009 
066263 
066513 
066759 

067001 
067239 
067472 
067701 
067925 

068144 
068358 
068567 
068770 
068968 

069160 
069346 
069526 
069699 
069866 

070027 
070181 
070329 
070471 
070606 

070735 
070857 
070973 
071082 
071185 

071282 
071373 
071457 
071535 
071607 

071673 
071735 
071791 
071842 
071887 

071928 
071963 
071994 
072020 
072042 


0.25   01  ^(^^^ 
0.23\   OT^^-^A^N 


49 


386      SUN'S    COORDIIfATES,    1860. 


Date, 
1860. 

RIOTANQULAR  EQUATORIAL. 

POI^R  ECLIPTIC.          1 

X. 

X'. 

Y. 

Y»« 

Z. 

V. 

TnieLODgitiidB. 

a' 

a«0'8 
Lttftadfl. 

Log.BAd. 
Vect.-»p. 

July  8.0 

—.1930874 

:8943 

1 
+.9157277  7704 

+.39788U 

8776 

o   / 
100  58 

5\X) 

u 
11.1 

—0.02 

0.0 
072084 

2.5 

.2013813 

1881 

-.9142211 

2653 

.3967280 

7248 

101  24 

86H 

46.3 

+0.04 

072075 

3.0 

.2096611 

4678 

.9126506 

6964 

.3960468 

0443 

101  53 

61.6 

21.5 

0.10 

072063 

3.5 

.2179264 

7331 

.9110163 

0636 

.8953879 

3861 

102  21 

96.9 

56.7 

0.16 

072047 

4.0 

.2261765 

:9831 

.9093182 

8671 

UI946014 

6003 

102  50 

72J 

81.8 

0.23 

072028 

4.5 

-^2344109 

2175 

+.9075565 

6069 

+11938878 

8368 

103  19 

47.5 

7.1 

029 

•72005 

50 

.2426290 

4357 

.9067311 

7831 

.3930454 

0457 

103  47 

82.8 

42.3 

0.36 

071978 

5.5 

.2508303 

6370 

.9038422 

6957 

1)922260 

2270 

104  16 

58.2 

17.6 

042 

071947 

6.0 

.2590141 

:8209 

.9018899 

9450 

.8913791 

8808 

104  44 

93.7 

bSJD 

049 

071913 

6.5 

.2671798 

:9866 

.8998744 

9310 

.3905048 

5072 

105  13 

69.2 

284 

0.55 

071874 

7.0 

—.2753271 

1339 

+.8977958 

8540 

+.3896031 

6063 

106  42 

44>9 

4Jf> 

a6o 

071832 

7.5 

J2834553 

2621 

.8956541 

7188 

.3886740 

6779 

106  10 

8a7 

39.6 

0.65 

071785 

8.0 

.2915640 

3708 

.8934495 

5108 

.8877176 

7223 

106  39 

56.6 

15.5 

0.70 

071735 

8.5 

.2996527 

4595 

.8911821 

2449 

.3867339 

7398 

107  7 

92.6 

614 

0.74 

071681 

9.0 

.3077208 

5276 

.8886520 

9164 

.3857229 

7291 

107  36 

68.8 

27.6 

0.77 

071621 

9.5 

—.3157677 

5745 

+.8864592 

5251 

+.3846847 

6916 

108  5 

45.1 

3.8 

0.79 

071557 

10.0 

.3237928 

5997 

.8840039 

0714 

D836194 

6271 

108  ai 

81.5 

40.1 

0.81 

071487 

10.5 

1)317954 

6024 

.8814863 

5553 

.3825269 

5853 

109  2 

58X) 

16.5 

0.82 

071413 

11.0 

.3397749 

5821 

.8789065 

9771 

.3814074 

4166 

109  30 

94.7 

53.1 

0.83 

071333 

11.5 

.3477308 

5382 

.8762647 

•3368 

D802609 

2708 

109  59 

71J 

29.8 

0.82 

071248 

ISX) 

—.3556625 

4701 

+.8735609 

6346 

+.3790875 

0982 

110  28 

48.5 

6.7 

0.81 

071158 

12.5 

.3635694 

3772 

.8707953 

8706 

.3778873 

8987 

110  56 

85.6 

43.7 

0.79 

071062 

13.0 

.3714509 

2590 

.8679682 

:0451 

.3766604 

6726 

HI  25 

62.9 

20.9 

0.77 

070960  ' 

13.5 

^793064 

1147 

J650797 

1582 

D754068 

4197 

HI  53 

\OOJi 

58.3 

0.73 

070852  , 

14.0 

4J871355 

:9441 

.8621299 

2100 

D741265 

1402 

112  22 

77.8 

35.7 

0.69 

070739 

14.5 

—.3949375 

7464 

+.6591190 

2007 

+.3728197 

8341 

112  51 

5hJi 

ISD 

0.66 

070619 

15.0 

.4027118 

5210 

.8560471 

1304 

1)714865 

6017 

113  1^ 

93.3 

51.0 

0.60 

070493 

15.5 

.4104579 

2674 

.8529144 

9993 

.3701269 

1428 

113  48 

71.3 

26.9 

0.54 

070361 

16.0 

4181752 

:9850 

.8497213 

8078 

.3687410 

7577 

114  17 

49.5 

6.9 

048 

070222 

16.5 

.4258630 

6731 

.8464680 

5561 

.3673289 

3463 

114  45 

87.8 

45.2 

042 

070077 

17.0 

—.4335207 

3311 

+.8431546 

2443 

+.3658908 

9090 

115  14 

66J 

23.6 

0.35 

069926 

17.5 

4411476 

:9583 

.8397814 

8727 

.3644267 

4456 

115  43 

44.8  2.0 

0.28 

069768 

16.0 

.4487430 

5541 

.8363488 

4417 

.3629367 

9564 

116  11 

83.51  40.7 

0.21 

069604 

18.5 

4563063 

1178 

.8328569 

9514 

.3614210 

4414 

116  40 

62.3!  19.5 

0.14 

069433 

19.0 

.4638372 

6491 

.8293061 

4021 

.8598797 

9009 

117  8 

101.2 

5&8 

0.08 

069265 

19.5 

—.4713351 

1474 

+.8256964 

7940 

+.3583129 

8348 

117  37 

8a2 

37.2 

+0^)1 

069071 

20.0 

.4787994 

5121 

.8220284 

1276 

.3567208 

7435 

118  6 

594 

16.3 

—0.05 

068881 

20.5 

4862296 

0427 

.8183023 

4031 

.3551034 

1268 

118  34 

96.6 

554 

0.11 

068685 

21.0 

4936252 

4387 

.8145180 

6205 

.3534608 

4850 

119  3 

78.0 

34.7 

0.16 

068483 

21.5 

.5009856 

7995 

.8106762 

7802 

.3517933 

8182 

119  32 

57.4 

14.0 

0.21 

068275  ! 

22.0 

— i)083106 

1250 

+.8067768 

8824 

+.3501009 

1266 

120  0 

97.0 

53.5 

0.25 

068061  1 

22.5 

.«155996 

4145 

.8028204 

9276 

.3483839 

4103 

120  29 

76.7 

33.1 

0.29 

067841 

23.0 

.5228519 

6673 

.7988072 

9159 

.3466423 

6695 

120  58 

56.5 

12.8 

0.32 

067615 

23.5 

.5300668 

:8827 

.7947376 

8479 

.3446762 

9042 

121  26 

96.5 

52.7 

0.34 

067384 

24.0 

.5372438 

0602 

.790M19 

7237 

.3430858 

1146 

121  55 

76.6 

32.8 

0.36 

067147 

24.5 

—.5443823 

1992 

+.7864304 

5437 

+.8412713 

3009 

122  24 

56.8 

12.9 

0D7 

066905 

25.0 

.5514819 

2994 

.7821935 

3084 

.3394327 

4630 

122  52 

97.2 

53.2 

0.38 

066658 

25.5 

.5585423 

8604 

.7779015 

:0180 

.337af02 

6013 

123  21 

77.7 

33.6 

0.37 

066406 

26.0 

.5655630 

3817 

.7735548 

6728 

.8356840 

7158 

123  50 

58;) 

14.1 

0^6 

066150 

26.5 

.5725435 

3628 

.7691537 

2733 

.8337742 

8068 

124  18 

99.0 

54.7 

0.34 

065889 

27.0 

—.5794832 

3032 

+.7646985 

8196 

+.3318410 

8743 

124  47 

79.8 

854 

0.31 

065634  1 

27.5 

.5863816 

2023 

.7601895 

3122 

J298846 

9185 

125  16 

60.7 

16.2 

0.27 

065355  1 

2ao 

.5932383 

0597 

.7556271 

7513 

U279050 

9398 

125  44  101.7 

57.2 

0.23 

065082 

28.5 

.6000528 

:8750 

.7510119 

1376 

.3259025 

9380 

126  13 

82.9 

38.3 

0.19 

064805 

29.0 

.6068247 

6477 

.7463440 

4712 

.  D238771 

9135 

126  42 

64.1 

19.6 

0.14 

064525 

29.5 

—.6135535 

3773 

+.7416239 

7526 

+.3218290 

8662 

127  11 

.45.6 

0.9 

0X» 

06424S 

30.0 

.6202389 

0636 

.7368516 

9818 

.3197584 

7963 

127  39 

87.2 

424 

— ao2 

063955 

30.5 

.6268804 

7060 

.7320275 

1593 

.3176654 

7041 

128  8 

69.0 

24.1 

+OXM 

063666  1 

31.0 

.6334776 

3041 

.7271518 

2850 

.3155500 

5894 

128  37 

51.0 

6.0 

0.10 

063373  , 

31.5 

.6400301 

:8575 

.7222248 

3593 

.3134125 

4527 

129  5 

93.3 

48.2 

0.16 

063077  1 

Aug.  1.0 

—.6465374 

3657 

+.7172471 

8833! +.8112528 

2937 

129  34 

75.71  30.5 

+0.23 

062777 
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Sftte. 
1860. 

RIOTANGULAR  BQUATORIATi. 

POLAR  ECLIPTIC.          1 

Z* 

X'. 

Y. 

Y*. 

Z. 

V. 

A  =  ©'8 
TnMLoDgltade. 

V 

Latttade. 

Loc.]Ud. 

Aug.  1.5 

—.6529998 

8285 

+.7122189 

3566 

+.8090712 

1129 

o   / 
130  3 

58.5 

ih 

+0.30 

0.0 
062475 

2.0 

.6594152 

2453 

.7071406 

2798 

.3068677 

9101 

ISO  31 

1014 

56.1 

0.36 

062169 

S.5 

.6657848 

6159 

.7020124 

1531 

.8046425 

6857 

131  0 

84.6 

89.2 

042 

061861 

BX> 

.6721076 

:9397 

.6968347 

9769 

.8028957 

4397 

131  29 

68.1 

22.7 

048 

061549 

8.5 

.6783832 

2163 

.6916077 

7514 

J8O0\%76 

1723 

131  58 

51.9 

64 

0.53 

061284 

4.0 

^^846110 

4452 

4768 

+.2978882 

8837 

132  26 

96.0 

604 

0.58 

060916 

4.5 

.6907907 

6259 

.6810071 

1586 

.2955278 

5741 

132  55 

804 

34.7 

0.63 

060595 

5.0 

.6969218 

7581 

.6756342 

7821 

.2931964 

2434 

133  24 

65.1 

19.3 

0.68 

060271 

5.5 

.7030038 

:8412 

.6702133 

3626 

.2908442 

8920 

133  53 

50.1 

4.2 

0.71 

059944 

«.o 

.7090368 

:8748 

.6647449 

8956 

.2884714 

5199 

134  21 

954 

49.5 

0.73 

059614 

ei> 

—.7150189 

:8585 

•H.6592291 

3812 

+.2860781 

1278 

184  50 

81.0 

85J) 

0.74 

059280 

7.0 

.7209511 

7919 

.6536666 

8201 

5143 

135  19 

67.0 

21.0 

0.75 

058942 

7.5 

.7268324 

6744 

.6480576 

2125 

.2812305 

2811 

135  48 

53.3 

7.2 

0.75 

058601 

8.0 

.7326628 

5055 

.6424024 

5587 

.2787765 

8278 

186  16 

99.9 

53.8 

0.74 

058256 

8.5 

.7384405 

2849 

.6867015 

8592 

.2763025 

8545 

136  45 

86.9 

40.7 

0.73 

057907 

9.0 

—.7441664 

0120 

4-.6309550 

:1140 

+.2738087 

8614 

137  14 

74.3 

28.0 

0.71 

057554 

9.5 

.7498398 

6866 

.6251633 

3206 

.2712952 

8486 

137  43 

62.0 

15.6 

0.67 

057196 

10.0 

.7554599 

3080 

.6193268 

4884 

.2787623 

8164 

138  12 

50.1 

3.6 

0.63 

056834 

10.5 

.7610266 

:8761 

.6134459 

6088 

.2662101 

2649 

138  40 

98.6 

52i> 

0.58 

066467 

U^ 

.7665392 

3898 

.6075211 

6858 

.2636888 

«943 

139  9 

874 

.30.8 

0.53 

056096 

11.5 

—.7719978 

8491 

+.6015526 

7181 

+.2610485 

1047 

139  38 

96.6 

50.0 

047 

055720 

IS.0 

.7774006 

S537 

.5955410 

7078 

.2584395 

4964 

140  7 

66.2 

19J& 

041 

055389 

12.5 

.7827486 

8030 

.5894867 

6548 

.2558119 

8695 

140  36 

56.2 

94 

0.35 

054953 

18.0 

.7880408 

:8966 

.5833901 

55^5 

.2581659 

2242 

141  4  106.5 

59.7 

0.29 

054562 

ISA 

.7932768 

1339 

.5772514 

4221 

.2505016 

5606 

141  33 

97.2 

50.3 

0.23 

054166 • 

14.0 

—.7984561 

8146 

+.5710713 

2432 

+.2478198 

8790 

142  2 

88.3 

4\J8 

0.16 

053765 

14.5 

.8035783 

4381 

.5648501 

.•0232 

.2451191 

1795 

142  31 

79.7 

82.6 

0.10 

053358 

15.0 

.8086429 

5041 

.5585883 

7626 

.2424013 

4624 

143  0 

71.5 

244 

+0.03 

052946 

15.5 

.8136496 

5122 

.5522863 

4618 

.2396662 

7280 

143  29 

63.6 

16.5 

—0.04 

052529 

16.0 

.8185979 

4619 

.5459447 

:1214 

.2369139 

9768 

143  58 

56.1 

8.9 

0.10 

052106 

16.5 

—.8234874 

8528 

+.5395638 

7417 

+.2341447 

2078 

144  27 

48.9 

1.7 

0.16 

051678 

17.0 

.8283177 

1845 

.5331443 

3234 

.2313587 

4224 

144  55 

102.0 

54.7 

0.22 

051245 

17.5 

.8330885 

9567 

.5266865 

8668 

.2285561 

6205 

145  24 

95.5 

48.2 

0.27 

050807 

18.0 

.8377994 

6691 

J»2019I2 

3727 

.2257272 

7922 

145  53 

89.3 

41.9 

0.32 

050363 

18.5 

.8424500 

8211 

.5136585 

8411 

.2229020 

9677 

146  22 

834 

85.9 

0.86 

049913 

19.0 

—.8470400 

:9126 

+JM>70891 

2798 

+.2S00510 

1178 

146  51 

77.9 

SOJi 

OJi^ 

049460 

19.5 

.8515691 

4432 

J004834 

6682 

.2171843 

2513 

147  20 

72.7 

24.8 

042 

049001 

20.0 

.6560360 

!9125 

.4938417 

:0276 

.2143021 

8697 

147  49- 

67.8 

20.0 

0.44 

048588 

20.5 

.8604430 

3201 

.4871648 

3518 

.2114045 

4728 

148  18 

63.2 

154 

045 

048069 

21.0 

.8647872 

6658 

4804531 

6412 

.2084919 

5608 

148  47 

58.9 

11.0 

046 

047597 

21.5 

—.8690691 

:9492 

+.4737073 

8965 

+.2055645 

6341 

149  16 

54.9 

74) 

046 

047120 

22.0 

.8732884 

1700 

.4669277 

:1180 

.2026226 

6928 

149  46 

51.2 

3.2 

045 

046639 

22.5 

.8774449 

3280 

4601150 

3064 

.1996663 

7371 

150  13  107.8 

59.8 

0.44 

046154 

'  23.0 

.8815383 

4230 

4532695 

4620!   .1966959 

7673 

150  42 

104.8  66.7 

042 

045665 

23.5 

.8855683 

4545 

4463918 

6853 

.1937115 

7836 

151  11 

102.0 

53.8 

0.88 

045178 

24.0 

—.8895345 

4223 

+4394824 

6769 

+.1907133 

7860 

151  40 

99.6 

SlJi 

0.34 

044677 

24.5 

.8934368 

3262 

.4325418 

7373 

.1877016 

7750 

152  9 

97.5 

49.2 

0.30 

044178 

25.0 

.8972748 

1658 

.4255705 

7670 

.1846766 

7506 

152  38 

95.7 

47.3 

0.25 

043676 

25.5 

.9010484 

:9410 

4185690 

7665 

.1816885 

7132 

153  7 

94.2 

45.8 

0.19 

043171 

26.0 

.9047572 

6514 

4115376 

7861 

.1785877 

6630 

153  36 

98.1 

44.6 

0.13 

042664 

nji 

—.9084011 

2969 

+4044774 

6769 

+.1755242 

6001 

154  5 

92.2 

43.7 

0.06 

042154 

27.0 

.9119797 

8772 

.8973885 

5890 

.1724483 

5248 

154  34 

91.7 

43.1 

—0.01 

041643 

27.5 

.9154929 

3921 

J902713 

4726 

.1693602 

4373 

155  3 

91.6 

43.0 

+0.06 

041129 

28.0 

.9189404 

8413 

.8831264 

3288 

.1662600 

3377 

155  32 

91.8 

43.1 

0.12 

040613 

28.5 

.9223221 

2247 

.3759541 

:1574 

.1631479 

2262 

156  1 

924 

43.6 

0.18 

040095 

29.0 

—.9256376 

5419 

+.8687552 

9594 

+.1600248 

1032 

156  30 

934 

44.5 

0.25 

039576 

29.5 

.9288868 

7928 

.3615300 

7851 

.1568892 

9687 

156  69 

94.8 

45.9 

0.32 

089055 

80.0 

.9320694 

:9772 

.8542790 

4850 

.1537429 

8230 

157  28 

96  5 

47.5 

0.38 

088533 

80.5 

.9351852 

0948 

.3470026 

2095 

.1505856 

6663 

157  57 

98.7 

49.6 

0.44 

038009 

81.0 

.9382340 

1454 

-  .8397014 

9092 

.1474174 

4986 

158  26  101.2 

52.1 

049 

087484 

81.5 

—.9412156 

1288 

+i»828759  5845 

+.1442387 

8205 

158  55  104.2 

55.1 

+0.53 

036957 
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Date. 
1860. 

BBGTANQULAR  EQUATORIAL. 

POLAR  BCUPTIC.          11 

X. 

X'. 

Y. 

Y*. 

Z. 

V. 

TrueLoogltnde. 

1' 

Lfttitade. 

Log.lted. 

Vect.  =  f. 

SopLl.0 

—.9441296 

0447 

+.3250266 

2361 

+.1410497 

1320 

159  2^ 

107.6 

N 

58.4 

+0.57 

0.6   1 
086420  ' 

1.5 

.9469760 

8929 

.3176538 

8641 

.1378805 

9334 

159  54 

•51.5 

2.3 

0.60 

035900 

2.0 

.9497543 

6731 

.3102588 

4694 

.1346414 

7248 

160  23 

55.8 

SA 

0.64 

035369  ' 

2.5 

.9524645 

3851 

.8028403 

.^522 

.1314225 

5064 

160  52 

60.7 

UA 

0.65 

034837 

3.0 

J551064 

0289 

J»54003 

6129 

.1281939 

2783 

161  21 

65.9 

I6i( 

0.66 

034304 

3.5 

—.9576797 

6040 

+.2879869 

:1528 

+.1249560 

KM09 

161  50 

71.7 

22.3 

0.66 

033769 

4.0 

.9601840 

1102 

.2804565 

6706 

.1217090 

7944 

162  19 

77.9 

28.4 

0.66 

083233 

4.5 

.9626193 

5478 

.2729636 

:1684 

.1184580 

5889 

162  48 

84.6 

35.1 

0.65 

032695  , 

5.0 

^649853 

9152 

.2654308 

6468 

.1151884 

2748 

163  17 

91.8 

42.2 

0.63 

082155 

5.5 

.9672818 

2136 

.2578885 

:1047 

.1119152 

H)021 

163  46 

99.5 

49.9 

0.60 

031613 

6.0 

—.9695085 

4423 

+.2503272 

5441 

+.1086389 

7213 

164  15 

107.8 

58.1 

0.57 

081070 

6.5 

.9716653 

6010 

.2427476 

9652 

.1053445 

4324 

164  45 

56.5 

6.8 

0.53 

031525 

7.0 

.9737518 

6895 

.2351501 

3683 

.1020473 

1357 

165  14 

65.8 

16.0 

0.49 

029978 

7.5 

.9757679 

7075 

.2275354 

7542 

.0987425 

8313 

165  48 

75.6 

25.7 

0.44 

029428 

BD 

^777134 

6550 

.2199037 

:1231 

.0954304 

5197 

166  12 

85.9 

35.9 

0.39 

028876  , 

8.5 

—.9795880 

5316 

+.2122557 

4757 

+.0921111 

2008 

166  41 

96.7 

46.7 

0.38 

9J0 

.9813914 

8370 

.2045919 

8125 

.0887850 

8752 

167  10 

108.1 

58.0 

0.27 

027765 

9.5 

4^831236 

0712 

.1969130 

:1342 

.0854522 

5429 

167  40 

60.0 

9.9 

0.21 

027206  1 

10.0 

.9847843 

7339 

.1892193 

4410 

.0821132 

2043 

168  9 

72.6 

22.3 

0.14 

026644 

10.5 

.9863733 

3249 

.1815115 

7388 

.0787680 

8596 

168  38 

85.5 

35.3 

0.08 

026079 

11.0 

—.9878905 

8441 

+.1737902 

:0130 

+.0754170 

5090 

169  7 

99.0 

48.7 

+0.01 

025511  ' 

11.6 

.9893356 

2912 

.1660559 

2792 

.0720604 

1529 

169  37 

53.0 

2.7 

—0.06 

024940 

12.0 

.9907085 

6661 

.1583093 

5330 

.0686984 

Jill 

170  6 

67.5 

17.1 

0.12 

024366  , 

12.5 

.9920090 

:9686 

.1505509 

7751 

.0653813 

170  35 

82.5 

32.1 

0.18 

023789  1 

13.0 

.9932370 

1987 

.1427813 

4)059 

.0619594 

:0531 

171  4 

98.0 

47.5 

0.24 

023208 

13.5 

—.9943923 

8560 

+.1350012 

2262 

+.0585828 

6769 

171  34 

54.1 

3.6 

0.29 

022624  ■ 

14.0 

.9954748 

4406 

.1272111 

4365 

.0552020 

2965 

172  3 

70.6 

20.0 

0.35 

022037 

14.5 

.9964844 

4522 

.1194115 

6378 

.0518170 

9119 

172  82 

87.6 

37.0 

0.39 

021447  , 

15.0 

.9974210 

8909 

.1116031 

8293 

.0484283 

5236 

173  1 

105.1 

64.4 

0.43 

020853 

15.5 

.9982843 

2563 

.1037865 

.•0181 

.0450360 

1317 

173  31 

63.1 

12.4 

0.46 

020256  ' 

1     16.0 

—.9990744 

0485 

+.0959623 

:1893 

+.0416406 

7366 

174  0 

81.5 

30.7 

0.49 

019656  1 

16.5 

.9997912 

7674 

.0881312 

8585 

.0382421 

3385 

174  29 

100.5 

49.7 

0.50 

019053 

17.0 

1.0004347 

4130 

.0802940 

5216 

.0348411 

7378 

174  59 

59.9 

8.9 

0.51 

018447  , 

17.5 

1.0010047 

:9851 

.0724510 

6788 

.0314376 

5346 

175  28 

79.7 

28.8 

0.51 

017838 

18.0 

1.0015012 

4838 

.0646081 

8312 

.0280319 

1292 

175  57 

99.9 

48.9 

0.50 

017226 

16.5 

-1.0019242 

9089 

+.0567505 

9788 

+.0246243 

7219 

176  27 

60.6 

9.6 

0.48 

016611  i 

19.0 

1.0022736 

2605 

.0488940 

:1226 

.0212151 

3130 

176  56 

81.7 

80.6 

0.46 

015994 

19.5 

1.0025492 

5382 

.0410341 

2629 

.0178044 

9026 

177  25  103.3 

52.2 

0.43 

015374 

20.0 

1.0027512 

7424 

.0331715 

4005 

.0143925 

4910 

177  55 

65.3 

14.1 

0.40 

014753  : 

20.5 

1.0028796 

8729 

.0253068 

5360 

.0109798 

:0786 

178  24 

87.8 

86.6 

0.36 

014130 

21 X) 

-1.0029344 

9299 

+i)174406 

6700 

+.0075665 

6656 

178  53 

110.6 

59.3 

0.32 

013505  > 

21.5 

1.0029156 

9132 

.0095734 

8029 

.0041528 

2522 

179  23 

73.9 

22.6 

0.27 

012879  : 

22.0 

1.0028232 

8230 

+.0017057 

9353 

+4)007391 

8387 

179  52 

97.6 

46.2 

0.21 

012251 

22.5 

1X>026572 

6591 

—.0061616 

:9319 

—.0026747 

5748 

180  22 

61.8 

10.4 

0.15 

011621  j 

J3.0 

1.0024177 

4218 

.0140281 

:7983 

.0060880 

:9879 

180  51 

86.4 

84.9 

0.09 

010991 

23.5 

-1.0021047 

1109 

—.0218933 

6635 

—.0095009 

4006 

181  21 

111.4 

59.9 

—0.08 

010361  i 

24.0 

1.0017183 

7267 

.0297565 

5267 

.0129128 

8123 

181  50 

76.9 

25.3 

+0.04 

009731  1 

24.5 

1.0012584 

2689 

.0376172 

8874 

.0163236 

2229 

182  19  102.8 

51.2 

0.10 

009100 

25.0 

1.0007251 

7878 

.0454747 

2449 

X)197330 

6321 

182  49 

69.1 

17.4 

0.17 

008470 

25.5 

1.0001186 

1334 

.0533285 

0987 

.0231409 

0898 

183  18 

95.9 

44.2 

0.23 

007839 

26.0 

—.9994387 

4557 

—.0611780 

:9482 

—.0265469 

4456 

183  48 

63.0 

11.2 

0.29 

007209 

26.5 

.9986656 

7048 

.0690228 

:7930 

.0299509 

8494 

184  17 

90.7 

38.9 

a35 

006579 

27U) 

.9978593 

8807 

.0768624 

6326 

.0333526 

2509 

184  47 

58.8 

6.9 

0.40 

005949 

27.5 

-.9969598 

9833 

.0846960 

4662 

.0367518 

6499 

185  16 

87.4 

85.5 

045 

00532Q 

28.0 

.9959872 

:0129 

.0925234 

2937 

X)401484 

0464 

185  46 

56.5 

4.5 

049 

004691 

28.5 

—.9949415 

9693 

—.1003440 

1144 

—.0485419 

4897 

186  15 

86.0 

84.0 

a52 

004062 

29.0 

.9938228 

8528 

.1081571 

:9276 

.0469322 

8299 

186  45 

56.1 

.  4.0 

a55 

003436 

29.5 

.9926311 

6632 

.1159622 

7328 

.0503191 

2166 

187  14 

86.6 

84.5 

a57 

602810 

80.0 

.9913666 

4009 

.1237588 

5296 

.0537023 

5997 

187  44 

57.7 

5.5 

0.59 

002186  1 

30.5 

.9900292 

0656 

.1815463 

8173 

.0570817 

:9790 

188  13 

89.3 

37.1 

0.60 

001563 

Oct  1.0 

—.9886191 

6577 

-^^.13932421  0954 

--U)604570 

8542 

188  43 

6M 

9.1 

+0.60 

000942 
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1960. 

EBCTANOULAR  BftUATORIAL. 

X. 

X'. 

^• 

Y«. 

Z. 

V. 

TnieLoDgltode. 

V 

Latitude. 

Log.  Bad. 
Vect.  =«  />. 

Oct.lJ» 

**.9871362 

1770 

—.1470921 

:8685 

— %0688979 

7250 

O   1 

188  12 

94.1 

4i'.8 

H~0.59 

0.0 
000321 

SX) 

.9855806 

6236 

.1548492 

6208 

4)671942 

0912 

189  42 

67.3 

14.9 

0.57 

O999703 

2.5 

.9839525 

9976 

.1625949 

3668 

4)705556 

4585 

190  11 

101.0 

48.6 

0.55 

999085 

ajo 

.9822519 

2992 

.1703287 

1008 

4)739119 

8087 

190  41 

75JJ 

22.8 

0.52 

998468 

BJ5 

.9804788 

5282 

.1780508 

:8226 

4)772629 

1596 

191  10  110.1 

67.6 

0.48 

997852 

4J0 

—.9786334 

6850 

-.1857589 

5315 

—4)806083 

5050 

191  46 

85.5 

32.9 

044 

997236 

4.5 

.9767156 

7693 

.1934544 

2273 

.0839480 

8446 

192  10 

61.5 

8.9 

0.89 

996622 

5j0 

.9747254 

7613 

.2011358 

:9090 

4)872617 

1783 

192  89 

98.1 

454 

0.33 

996009 

5.5 

.9726630 

7210 

.2088028 

5764 

.0906092 

6057 

193  9 

75.3 

22.6 

0.27 

995397 

6j0 

.9705284 

5886 

.2164547 

2886 

4)089301 

9266 

198  89 

534) 

0.2 

0.20 

.  994785 

6.5 

—.9683217 

3841 

—.2240910 

:8653 

— W0978U9 

1406 

194  8 

91.4 

38.6 

0.14 

994173 

7jO 

.9660429 

1075 

.2317109 

4855 

.1005611 

4475 

194  88 

70.3 

174 

+0.07 

993561 

7i> 

.9636922 

7589 

.2893140 

0890 

.1088507 

7471 

195  7 

109.9 

57.0 

0.00 

»  992949 

8i) 

.9612696 

3385 

.2468994 

6748 

.1071429 

0393 

195  37 

90.0 

37.0 

—0.06 

993338 

8.5 

.9587754 

8465 

.2544667 

2425 

.1104272 

3236 

196  7 

70.7 

17.7 

0.13 

991727 

.9.0 

—".9662096 

2829 

—.2620154 

:7917 

—.1187033 

5997 

196  86  111.9 

58.8 

0.19 

991116 

9.5 

.9535724 

6479 

.2695449 

3216 

.1169711 

8675 

197  6 

93.7 

40.6 

0.25 

990505 

10.0 

.9508638 

9415 

.2770546 

:8318 

.1202802 

1266 

197  36 

76.1 

22.9 

0.31 

989893 

10.5 

.9480840 

1639 

.2845439'  3215| 

.1234805 

3769 

198  6 

59.0 

5.8 

0.36 

989280 

11.0 

.9452333 

3154 

.2920123 

:7904 

.1267216 

6181 

198  35  102.5 

49.2 

0.42 

988668 

UJi 

— v94231l7 

3960 

—.2994592 

2878 

— W1209833 

8488 

199  6 

86.6 

83.2 

047 

988055 

12j0 

.9393194 

4059 

.3068839 

6630 

.1331754 

0720 

199  35 

71.2 

17.7 

0.51 

987442 

12.5 

.9362565 

3452 

.3142855 

0652 

.1363875 

2841 

200  6 

56.4 

2.8 

0.55 

986829 

13.0 

.9331234 

2143 

.3216637 

4439 

.1395894 

4861 

200  34 

102.1 

48.5 

0.58 

986214 

1S.5 

.9299201 

:0132 

.3290179 

:7987 

.1427809 

6777 

201  4 

88.3 

34.6 

0.59 

985599 

14.0 

—.9266470 

7423 

—.3363472 

1286 

—.1469615 

8684 

201  84 

76.1 

21.4 

0.60 

984984 

14.5 

.9233042 

4017 

.3436513 

4333 

.1491311 

0281 

202  4 

624 

8.6 

0.60 

984367 

IM 

.9198919 

9916 

.3509895 

7121 

.1522896 

1867 

202  33 

110.2 

56.4 

0.60 

983750 

15.5 

.9164105 

5123 

.3581814 

.•9646 

3338 

203  3 

98.5 

44.6 

0.59 

983133 

16^ 

.9128603 

9643 

.3654062 

1900 

.1683717 

4690 

203  33 

87.2 

33.3 

0.57 

982516 

16.5 

—.9092414 

3475 

—.3726038 

3880 

—.1616948 

6923 

904  3 

76.5 

22.5 

0.54 

'  981898 

17J0 

.9055542 

6625 

.3797726 

5578 

.1648056 

7032 

204  33 

66.1 

12.0 

0.51 

981280 

17.6 

.9017989 

9094 

.3869130 

6988 

'  .1679039 

8017 

205  3 

56.3 

2.1 

0.47 

980661 

18.0 

.8979757 

.-0884 

.3940239 

:8106 

.1709894 

8873 

205  32 

106.9 

52.7 

0.42 

980043 

18.5 

.8940850 

1999 

.4011049 

:8924 

.1740620 

:9601 

206  2 

980 

43.7 

0.37 

979425 

194) 

—.8901270 

2441 

—4081554 

:9437 

— ^17712I3 

0196 

206  32 

89.5 

35il 

0.32 

978807 

19.5 

.8861021 

2213 

.4151749 

:9640 

.1801672 

0657 

207  2 

81.5 

27.1 

0.26 

978189 

204) 

.8820106 

1320 

.4221629 

:9528 

.1831994 

0981 

207  32 

73.8 

19.4 

0J20 

977574 

20.5 

.8778529 

9764 

.4391188 

:9095 

.1862177 

1166 

208  2 

66.6 

12.2 

0.14 

976958 

21j0 

.8736292 

7650 

.4360420 

:8335 

.1892217 

1208 

208  32 

59.8 

5.3 

.  —04)7 

976345 

1 

21.5 

—.8693400 

4678 

—.4429321 

7245 

—.1922113 

1106 

209  1 

113.5 

58.9 

0.00 

975732 

224) 

.8649856 

:1156 

.4497886 

5818 

.1951863 

0859 

209  31 

107.5 

52.8 

-H).06 

975122 

22.5 

.8605664 

6985 

.4566109 

4050 

.1981464 

0463 

210  1 

102.0 

47.3 

0.12 

974513 

234) 

.8560827 

2170 

.4633985 

1935 

.2010915 

:9917 

210  31 

96.9 

42.1 

•0.1 8 

973906 

23.5 

.8515349 

6713 

.4701509 

:9468 

.2040213 

:9218 

211  1 

92.2 

37.4 

0.24 

973301 

244) 

—.8469234 

K)620 

—.4768677 

6645 

-P.2069356 

8364 

211  31 

87.9 

33.0 

0.29 

972699 

24.5 

.8422484 

3891 

.4835484 

3462 

.2098343 

7354 

212  1 

84.1 

29.2 

0.34 

972098 

25.0 

.8375104 

6533 

'  .4901925 

:9912 

.2127172 

6186 

212  31 

80.7 

25.7 

0,39 

971502 

25.5 

.8327095 

8545 

.4967996 

5993 

.2155841 

4858 

213  1 

77.8 

22.8 

0.43 

970907 

26.0 

.8278463 

9935 

.5033691 

1698 

JK184348 

3368 

213  31 

75.8 

20.1 

0.46 

970317 

26.5 

—.8229209 

;0702 

—.5099006 

7024 

—.2212690 

1714 

214  1 

73.2 

18.0 

048 

969728 

27.0 

.8179337 

:0852 

,5163935 

1964 

.2240864 

:9891 

214  31 

71.5 

16.2 

0.50 

969146 

27.5 

.8128851 

:0388 

.5228476 

6516 

.2268870 

7901 

216  1 

70.3 

15.0 

0.51 

968565 

28.0 

.8077753 

9310 

.5292621 

0672 

.2296704 

5738 

215  31 

69.5 

.14.1 

0.51 

967990 

28.5 

.0026047 

7624 

.5356367 

4429 

.2324365 

3403 

216  1 

69.3 

153 

0.51 

967417 

294) 

—.7973738 

5336 

—.5419709 

7782 

-^2351853 

0894 

216  81 

69.3 

13.8 

0.50 

966849 

29.5 

.7920828 

2446 

.5482644 

0728 

.2379164 

8209 

217  1 

69.9 

14.3 

048 

966283 

30.0 

.7867320 

8958 

.5545165 

3260 

.2406296 

5344 

217  31 

71.0 

15.4 

0.46 

965722 

30.5 

.7813220 

4879 

.5607268 

5374 

iS433248 

2300 

218  1 

72.6 

16.9 

.042 

965164 

31.0 

.7758530 

:0210 

.56689501  7067 

.2460017 

:9073 

218  31 

74.7i  18.9 

0.38 

964611 

31.5 

—.77032541  4953 

-.57302051 :8334 

—.2486602 

5663 

219  1 

77.3!  214 

+0.34 

964061 

jg)  The  first  flgoxes  of  this  and  the  following  logarithma  are  9  9. 
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Date. 
1860. 

KISCZANOULAR  ISQUATOKIAL. 

FOLAB  BCUPnC. 

X. 

•X'. 

T, 

Y'. 

Z. 

Zf* 

1  =  ©'8 

TrueLdtigitade. 

X' 

'i^' 

LQ8.ByL 

Y«eL  »  f. 

Nov.  1.0 

--.7647395 

9114 

—.5791028 

:9169 

-.2512998 

2068 

o  1       n 
219  31  80.4 

2iU 

•f-0.B9 

963546 

1.5 

.7590957 

3695 

.5851416 

:9569 

.2539207 

8277 

220  1  84j0 

284) 

0.25 

962973  ■ 

• 

2.0 

.7533944 

5702 

.5911364 

:9529 

.2565223 

4297 

280  31  88.1 

32X) 

0.16 

962435 

2.5 

.7476359 

8136 

.5970868 

:9046 

.2591046 

0125 

221  1  92.7 

36.6 

0.10 

961900 

SjO 

.7418206 

:0003 

.6029922 

8112 

^2616676 

5759 

221  81  97.8 

41.6 

.   H-0.03 

961369 

a.5 

—.7359489 

:1306 

—.6088521 

6724 

—.2642109 

1197 

222  1  103.4 

47.2 

—0.08 

960841 

4.0 

.7300212 

2047 

.6146661 

4876 

.2667341 

6433 

222  31  109.5 

53.2 

0.10 

960318  i 

' 

4.5 

.7240378 

2232 

.6204337 

2565 

.2692373 

1470 

223  1  116.1 

59.7 

0.17 

059797 

■ 

5.0 

.7179991 

:1864 

.6261543 

:9784 

.2717201 

6303 

228  32  63.3 

6.8 

0.24 

959281 

t 

5.5 

.7119054 

.•0946 

.6318276 

6531 

.2741824 

0931 

224  2  70.9 

14.3 

0.31 

958767 

6.0 

^.7057572 

9483 

—.6374530 

2798 

—.2766286 

9350 

224  32  7ai 

22.5 

0.87 

968856 

6.5 

.6995549 

7479 

^6430301 

:8583 

.2790442 

:9560 

225  2  87.8 

31.1 

043 

957747 

7.0^ 

.6932989 

4937 

.6485585 

3881 

.2814484 

3557 

225  32  97.1 

40.3 

049 

957241 

7.5 

.6869895 

:1668 

.6540876  :8686 

.2838212 

7340 

226  2  106.8 

50.0 

'    0.54 

966738 

• 

SJO 

.  .6806274 

8259 

2992 

.2861774 

0906 

226  33  57.0 

O.l 

059 

956287 

. 

8.5 

—.6742130 

4133 

—.6648462 

6800 

—.2885118 

4257 

227  3  67.7 

10.8 

0.68 

965738 

9.0 

.6677469 

9491 

.6701747 

0099 

.2908242 

7387 

227  33  78.9 

21.9 

Oj66 

965242 

9.5 

.6612293 

4334 

.6754521 

2887 

.2931144 

0295 

228  3  90.6 

3SJ& 

Oj67 

964747 

10.0 

.6546608 

8667 

.6806779,  5160 

.2953822 

2979 

228  33  102.7 

45.5 

Oj68 

964255  i 

10.5 

.6480420 

2498 

.6858517,  6918 

.2976274 

6437 

229  3  115.3 

58.0 

068 

9SS765  { 

IIJO 

—.6413733 

5829 

—.6909730;  8140 

—.2998497 

7666 

229  84  68.3 

10.9 

068 

953877  , 

11.5 

.6346553 

8667 

.6960413!  :8838 

.3020490 

:9666 

230  4  81.8 

24.3 

067 

962791  1 

12j0 

.6278884 

:1016 

.7010561  :9001 

.3042251 

1433 

230  34  95.7 

38.2 

066 

998307 

12.5 

.6210732 

2682 

.7060172,'  :8628 

JM)63778 

8966 

231  4  110.0 

62.4 

0.62 

951825 

1S.0 

.6142103 

4271 

.7109240 

7712 

.3085069 

4264 

231  35  64.7 

7.1 

061 

961346 

13.5 

—.6073002 

5188 

—.7157762 

6250 

—.8106122 

6823 

232  5  79.8 

S2.1 

057 

960869 

14.0 

.6003438 

5637 

.7205732 

4286 

.3126985 

6143 

232  35  95.3 

37.5 

053 

950394 

14.5 

.5933403 

5615 

.7253147 

1667 

JI147507 

6722 

233  5  111.2 

58.3 

048 

949921 

15.0 

.5862918 

5157 

.7300002 

:8589 

.8167837 

7058 

233  36  67.4 

9.4 

043 

949450 

15.5 

.5791983 

4240 

.7846294 

4848 

.3187922 

7150 

234  6  84.0 

25.9 

038 

948982 

16.0 

—.5720604 

2878 

—.7392020 

0591 

—.3207761 

6996 

234  36  100.9 

42.7 

032 

948516 

16.5 

.5648787 

.1078 

.7437176 

6764 

.3227353 

6595 

235  6  118.2 

59.9 

026 

948052 

17  JO 

.5576537 

8845 

.7481756 

0363 

.3246695 

5944 

235  37  75.8 

17.5 

0.S0 

947592 

VA 

.5503859 

6184 

.7525762 

4384 

.3265786 

5042 

236  7  93.7 

35.3 

0.14 

947134 

ISJO 

.5430762 

3103 

.7569185 

7824 

.3284625 

3888 

286  87  111  9 

53.5 

— Oj07 

946681 

18.5 

-.5357249 

9607 

—.7612023 

0680 

—.3303210 

2480 

237  8  70.4 

11.9 

OjOO 

946830 

19.0 

.5283328 

5702 

.7654273 

2947 

.3321541 

0819 

237  88  89.2 

30.6 

-H).06 

945783 

19.5 

.5209005 

:1395 

.7695933  4625 

.3339616 

8902 

238  8  108.3 

49.6 

0.12 

945339 

20.0 

.5134285 

6691 

.7736999 

5708 

.3357483 

6726 

238  39  67.7 

8.9 

0.17 

944899 

20.5 

.5059174 

:4596 

.7777470 

6197 

.3374992 

4293 

239  9,  87.4 

18.5 

0.22 

944463 

21.0 

—.4983677 

6114 

—.7817340 

6085 

—.3392291 

1599 

239  39  107J) 

48.3 

0.27 

944031 

21.5 

.4907800 

:025S 

.7856608 

6371 

.3409328 

8644 

240  10  67.6 

8.6 

0.31 

943604 

22.0 

.4831550 

4018 

.7895271 

4052 

.3426103 

5426 

240  40  88.0 

28.9 

0.35 

943181 

22.5 

.4754932 

7415 

.7933327 

2126 

.3442614 

1945 

241  10  108.7 

49.2 

0.38 

942762 

23.0 

4677951 

:0459 

.7970771 

:9588 

.3458861 

8200 

241  41  69.8 

10.6 

0.40 

942350 

23.5 

—.4600614 

3127 

—.8007602 

6438 

— .347484A 

4190 

242  11  91.2 

31.9 

041 

941948 

24.0 

.4522927 

5455 

.8043817 

2672 

.3490558 

:9913 

242  41  112.8 

53.3 

042 

941540 

24.5 

.4444895 

7438 

.8079414 

8289 

J)506005 

5368 

243  12  74.7 

15.2 

042 

941141 

25.0 

.4366525 

9083 

.8114389  8283 

^1521182 

0553 

243  42  96.8 

37.2 

041 

940753 

25.5 

.4287823 

:0396 

.8148741 

7655 

.3536089 

5468 

244  12  119.2 

59.7 

0.40 

940368 

1 

26.0 

—.4208793 

:1380 

—.8182466 

1399 

—.3550725 

0112 

244  43  82.0 

22.2 

0.38 

939990 

26.5 

.4129441 

:2042 

.8215563 

4516 

.3565088 

4484 

245  13  105.1 

45.2 

0^4 

939617 

27.0 

.4049774 

:2389 

.8248028 

7000 

.3579178 

8582 

245  44  68.3 

8.4 

0.30 

939250 

27.5 

.3969797 

:2426 

.8279860 

8852 

.3592993 

2406 

246  14  91.9 

31.9 

0.25 

938889 

28.0 

.3889514 

:2157 

.8311056 

0067 

.3606533 

5954 

246  44  115.7 

55.6 

0.20 

938534 

28.5 

—.3808933 

:1590 

—.8341615 

0646 

—.3619796 

9226. 

247  15  79.9 

17.7 

0.14 

938185 

29.0 

.3728058 

:0728 

.8371534 

0585 

.3632782 

2221 

247  45  104.4 

44.1 

0.08 

937848 

29.5 

.3646894 

"9577 

.8400810 

:9881 

.3645489 

4937 

248  16  69.2 

8.8 

+0X)1 

937505 

30.0 

.3565449 

8145 

.8429440 

8531 

.3657916 

7373 

248  46  94.4 

33.9 

—0.05 

937174 

30.5 

.3483727 

6436 

.8457424 

6536 

.3670062 

:9528 

249  16  119.8 

59.2 

0.11 

936849 

Bee.  1.0 

— JJ401735 

4456 

— .8484758>  3891 

—.3681926 

1401 1  249  47  85.7<  25.0 

—0.18 

936531  1 
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Bnle. 
1860. 

KBCTANGULAB  EQUATORIAL. 

POLAR  BGLIPTIC.          1 

X. 

X'. 

Y. 

Y'. 

Z. 

V. 

True  Longitude. 

X' 

Latitude. 

Log.  Bad. 
Yect. »  p. 

Dec  1.5 

— 3S19477 

:2211 

—.8511440 

0594 

—3693507 

9992 

350  17'  1113 

5{'.l 

—0.24 

93 
936218 

fi.O 

3236962 

8708 

.8537466 

6641 

3704803 

4297 

250  48-  783 

r73 

031 

935912 

S.5 

3154194 

6953 

.8562836 

2032 

3715814 

5318 

251  18  105.1 

44.2 

037 

935610 

&0 

.8071178 

3949 

.8587545 

6762 

3726539 

6052 

251  49  72.2 

11.2 

0.44 

985315 

a.5 

.89«7922 

:0705 

.8611598 

0831 

3786977 

6500 

253  19  993 

38.5 

0.50 

985025 

4.0 

^.8804433 

7227 

—.8634976 

4236 

—3747126 

6658 

252  50  673 

6.1 

0.55 

934740 

4Ji 

.9820714 

3521 

.8657694 

6976 

3756986 

6528 

253  20  95.3 

34.0 

0.60 

934461 

5J) 

3736774 

9592 

3679741 

9045 

3766555 

6106 

253  51  63.7 

23 

0.65 

934188 

5.5 

.2652619 

5448 

.8701119 

0445 

3775833 

5394 

254  21  92.4 

03 

0.69 

933920 

6J0 

.8568254 

:1093 

.8721822 

1169 

3784820 

4391 

254  51  121.4 

59.8 

0.72 

933656 

^ 

—3483686 

6535 

—.8741851 

1220 

—.8793514 

3095 

255  23  90.7 

29.0 

0.74 

933397 

7jO 

.8398921 

:1780 

.8761202 

0593 

3801912 

1502 

255  52  1203 

583 

0.76 

933143 

7Ji 

,   .2313966 

6835 

.8779875 

9289 

3810014 

:9614 

856  23  903 

284 

0.77 

932892 

fM) 

.8228828 

:1707 

.8797866;  7302 

3817830 

7429 

256  53  120.4 

68.5 

•0.77 

982646 

&5 

.2143513 

6402 

.8815175 

4634 

3825830 

4949 

257  24  903 

283 

0.77 

932404 

»JD 

-^2058028 

:0936 

—.8831798 

1279 

—3832542 

2171 

257  54  1213 

59.4 

0.76 

932166 

9.5 

.1972380 

5287 

3847734 

7238 

3839456 

9095 

258  25  92.5 

303 

074 

931932 

lOi) 

.1886577 

9493 

.8862980 

2507 

3846071 

5720 

258  56  63.7 

1.4 

0.71 

931703 

10.5 

wl800634 

8549 

•  .8877535 

7086 

3852886 

3045 

259  26  953 

823 

0.67 

931477 

lli> 

.1714529 

7463 

3891898 

0972 

3858899 

8068 

259  57  663 

4.4 

0.63 

931255 

113 

•--.1628299 

:1242 

—.8904668 

4166 

—3864113 

3792 

260  27  963 

863 

.  0.58 

931037 

ItJO 

.1541941 

4892 

.8917044 

6665 

3869533 

9212 

260  58  70.9 

83 

0.53 

930823 

123 

.1455462 

8421 

.8988825 

8470 

3874633 

4332 

261  28  1033 

403 

0.47 

930612 

18,0 

.1368871 

:1838 

3939909 

9577 

3879489 

9149 

261  59  753 

123 

0.41 

930405 

18.5 

.1282178 

5148 

.8950296 

:9988 

3888943 

3663 

263  29  1083 

453 

035 

980202 

14.0 

—.1195377 

8359 

—.8959984 

9700 

—3888143 

7874 

263  0  803 

173 

0.29 

930003 

143 

.1108489 

.1478 

.8968973 

8718 

3892040 

1781 

263  30  1133 

50.7 

023 

929808 

1S.0 

.1021516 

4512 

.8977262 

7026 

.3895633 

6385 

264  1  86.8 

23.6 

0.16 

929617 

153 

.0934465 

7468 

.8984850 

4638 

3898922 

8684 

264  31  1193 

56.6 

0.09 

929430 

16jO 

i>847345 

:0354 

3991737 

1548 

3901907 

1680 

265  2  93.1 

29.7 

—0.03 

929247 

143 

—.0760163 

8178 

—.8997983 

7758 

—3904588 

4871 

365  33  66.5 

3.1 

+0.03 

929069 

VJO 

.0672925 

5946 

3003407 

8266 

3906964 

6758 

266  3  99.8 

363 

0.09 

928895 

173 

.0565637 

5664 

.9008189 

8073 

3909036 

8841 

266  84  73 3 

9.7 

0.15 

928726 

18^ 

.0498307 

:1339 

.9012269 

2177 

3910803 

0619 

267  4  106.7 

43.0 

0.20 

928562 

183 

J0410942 

8980 

3015646 

5579 

3912266 

2093 

267  35  803 

163 

0.25 

928402 

19.0 

— X)823549 

6592 

—.9018330 

8277 

-3918434 

3262 

268  5  1133 

50.0 

0.29 

928246 

193 

.0236135 

9184 

.9020293 

0275 

3914278 

4127 

268  36  87.6 

233 

032 

928098 

20j0 

.0148706 

:1760 

3021560 

1569 

3914828 

'4688 

269  6  1213 

573 

034 

927955 

803 

—.0061268 

4329 

.9022132 

2163 

.3915075 

4946 

269  37  95.1 

303 

035 

927817 

21^ 

-I-.0026171 

8107 

.9022001 

2057 

3915017 

4899 

270  8  683 

43 

036 

927685 

313 

+U>1 13605 

0537 

—.9021169 

1250 

—3914656 

4549 

270  38  102.8 

88.4 

036 

927559 

22.0 

.0201026 

:7954 

.9019638 

9744 

3913992 

3896 

271  9  76.6 

12.1 

035 

927440 

233 

.0288428 

5352 

.9017407 

7538 

3913024 

2939 

271  89  1104 

453 

033 

927327 

23.0 

.0375802 

2722 

.9014476 

4632 

3911753 

1679 

272  10  643 

193 

031 

927220 

233 

.0463143 

0059 

.9010846 

1027 

3910179 

0116 

272  40  1183 

53.4 

038 

927120 

US) 

+.0550444 

:7356 

—.9006518 

6724 

—3908303 

8251 

273  11  92.1 

273 

0.24 

.  927026 

243 

.0637699 

4607 

.9001493 

1724 

3906124 

6083 

273  42  66.0 

1.0 

•  0.20 

926938 

25.0 

X>724901 

1806 

.8995772 

6029 

3903643 

3613 

274  18  993 

34.8 

0.16 

926859 

253 

.0812046 

:8949 

.8989353 

9635 

3900860 

0842 

274  43  73.8 

8.7 

0.10 

926786 

26.0 

.0899127 

6028 

3982238 

2546 

3897775 

7768 

275  13  1073 

423 

+0.04 

926721 

263 

+.0986138 

3037 

—.8974427 

4760 

—3894388 

4393 

275  44  .  813 

163 

—0.02 

926662 

27.0 

.1073073 

:9971 

.8965922 

6281 

3890700 

0716 

276  14  1153 

503 

0.08 

926611 

273 

-.1159925 

6821 

.8956722 

7107 

3886711 

6739 

276  45  90.1 

24.6 

0.15 

926566 

28.0 

.1246687 

3582 

3946829 

7240 

3882421 

2461 

277  15  1243 

583 

031 

926529 

283 

.1333354 

0247 

.8936242 

6679 

3877830 

7882 

277  46  983 

313 

038 

926498 

29.0 

+.1419920 

6812 

—.8924963 

5426 

—3872939 

3003 

278  17  72.7 

63 

034 

926475 

293 

.1506378 

3269 

.8912992 

3481 

3867747 

7823 

278  47  107.0 

383 

0.41 

926459 

80.0 

.1592721 

:9611 

.8900331 

0846 

3862256 

2344 

279  18  8M 

15.4 

0.47 

926451 

803 

.1678943 

5832 

.8886979  7520 

3856465 

6565 

279  48  1153 

49.7 

033 

926450 

•  31.0 

.1765038 

1927 

3872938  8505 

3850375 

0486 

280  19  903 

24.0 

039 

926454 

813 

.1851000 

:7890 

3858208  8801 

3a43986 

4109 

280  49  124.7 

58.5 

034 

926466 

82.0 

+.1936821 

3713 

—.8842791  3410 

—3837299 

7433 

281  20  993 

32.9 

—0.68 

926483 
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MERCURY. 

VENUS. 

Days  fr. 

ofJaSan 
Period. 

X. 

Y. 

• 

Leg.  of 
Hid. 

OcUt. 

X. 

T. 

X. 

Vect. 

Oirtlt. 

240 
0410 

—0-3770 

+0.0257 

+0.0519 

9.5814 

O        1 

173    6.0 

+0.6588 

—0.2642 

—0.1608 

9.8620 

335'    5'.1 

0415 

0.3983 

—0.0923 

—0.0094 

9.6117 

192  18.9 

0.6944 

0.1777 

0.1240 

9.8618 

342  59JB 

0420 

0.3766 

0.2007 

0.0699 

9.6360 

209  14.8 

0.7164 

— Oj0678 

0.0648 

9^16 

850  56.2 

0425 

0.3205 

0.2911 

0.1242 

9.6536 

224  37.0 

0.7251 

+OJ0086 

0.0440 

9^13 

858  51.2 

0430 

0.2384 

0.3580 

0.1685 

9.6646 

^9    04 

0.7198 

0 

04)950 

— OJ00S4 

9.8609 

6  48j0 

0435 

0.1384 

0.3981 

0.2002 

9.6689 

252  52.6 

0.7007 

0.1846 

+0.0393 

9.8606 

14  45.5 

0440 

—0.0283 

0.4093 

0.2173 

9.6668 

266  42.6 

0.6674 

0.2706 

0.0803 

9.8602 

22  44J8 

0445 

+0.0839 

0.3904 

0^185 

9.6581 

280  424 

0.6215 

0.3513 

0.1195 

9.8597 

30  48.2 

0450 

0.1893 

0.3409 

0.2025 

9.6428 

295  50.6 

0^685 

04255 

0.1567 

9.8594 

38  48JS 

0455 

0.2781 

0.2618 

0.1690 

9.6208 

31^    9.6 

04946 

04911 

ai907 

9.8590 

46  44^ 

0460 

0.3385 

0.1565 

0.1184 

9.5925 

380  29.7 

04160 

0JJ470 

0L2210 

9.8585 

54  46J8 

0465 

0.3570 

—0.0325 

—0.0536 

9.5593 

351  38.7 

0.3292 

0.5923 

0.2469 

9.8582 

62  49.1 

0470 

0.3206 

+0.0958 

+0.0191 

9.6252 

16  23.6 

0.2359 

0.6260 

0.2680 

9.8578 

70  bTB 

0475 

0.2226 

0.2047 

0.0876 

9.4981 

44  59X) 

OaS79 

0.6473 

0.9837 

9.8574 

78  574 

0480 

4-0.0740 

0.2659 

0.1356 

9.4879 

76  13.9 

+0.0373 

0.6558 

0.2940 

9.8572 

87     2.6 

0485 

—0.0929 

0.2617 

0.1502 

9.4993 

107  23.2 

—0.0641 

0.6513 

0.2982 

9.8569 

95    &5 

0490 

0.2393 

0.1975 

0.1304 

9.5271 

135  45.7 

0.1642 

0.6338 

0.2967 

9.8567 

103  14.9 

0493 

0.3410 

+0.0950 

0.0856 

9.5613 

160  16.7 

0.2610 

0.6038 

0.2893 

9.8565 

HI  21.6 

0500 

0.3913 

—0.0227 

+0.0274 

9.5943 

181  14.2 

0.8527 

0.5618 

•0.2760 

9.8564 

119  2a6 

0505 

0.3942 

0.1381 

—0.0344 

9.6223 

199  25.7 

0.4373 

0.5086 

0.2573 

9.8564 

127  S53 

0510 

0.3575 

0.2400 

0.0896 

9.6439 

215  88.9 

0.5132 

0.4450 

0.2835 

9.8564 

135  48.1 

0515 

0.2898 

0.3213 

0.1435 

9.6588 

230  334 

0.5789 

0.3731 

0.2049 

9.8564 

143  50.3 

0320 

0.1995 

0.3777 

0.1830 

9.6671 

244  41.1 

0.6316 

0.2932 

0.1724 

9.8566 

151  57.2 

0525 

—0.0943 

0.4063 

0.2090 

9.6689 

258  29.6 

0.6747 

0.2079 

0.1364 

9.8568 

160    3.8 

0530 

-H).0175 

0.4053 

0.2198 

9.6641 

272  24i) 

0.7029 

aii8i 

0.0978 

9.8570 

168    9.8 

0535 

0.1280 

0.3739 

0.2141 

9.6527 

286  49.9 

0.7171 

+0.0260 

0.0570 

9.8573 

176  15^ 

0540 

0.2280 

0.3122 

0.1910 

9.6347 

302  16.7 

0.7172 

—0.0662 

+0.0152 

9.8576 

184  20.2 

0545 

0.3068 

0.2219 

0.1504 

9.6100 

319  19.5 

0.7031 

0.1575 

—0.0268 

9.8579 

192  24.1 

0550 

0.8518 

—0.1078 

0.0935 

9.5794 

838  42.1 

0.6752 

0.2466 

0.0684 

9.8583 

200  274 

0555 

0.3495 

+0.0202 

—0.0244 

9.5452 

1     4.0 

0.6339 

0.3290 

0.1086 

9.8587 

208  29.9 

0560 

0.2881 

0.1440 

+0.0483 

9.5128 

27  344 

0.5802 

0.4055 

0.1466 

9.8591 

216  31^ 

0565 

0.1669 

0.2367 

0.1105 

94914 

57  294 

0.5153 

0.4743 

0.1819 

9.8596 

224  31.9 

0570 

H-0.0061 

0.2724 

0.1459 

9.4900 

89    4.8 

a4403 

0.5339 

0.2184 

9.8599 

232  31.5 

0575 

-0.1567 

0.2419 

0.1459 

9.5092 

119  21.2 

0.3567 

0.5832 

0.2411 

9.8604 

240  308 

0580 

0.2868 

0.1591 

0.1146 

9.5408 

146  11.5 

0.2661 

0.6215 

0.2641 

9.8608 

248  28J0 

0585 

0.3676 

+0.0479 

0.0629 

9.5752 

169  10.9 

0.1705 

0.6473 

0.2817 

9.8611 

258  254 

0590 

0.3978 

—0,0706 

+0.0224 

9.6064 

188  54.9 

—0.0716 

0.6608 

0.2940 

9.8614 

264  21.7 

0595 

0.3836 

0.1816 

—0.0589 

9.6319 

206  13.0 

+0.0288 

0.6616 

0.3006 

9.8617 

272  17.5 

0600 

0.3332 

0.2758 

0.1147 

9.6508 

221  49.9 

0.1283 

0.6495 

0.3016 

9.8619 

280  12S 

0605 

0.2554 

0.3474 

0.1610 

9.6680 

236  21.8 

0.2259 

0.6251 

0.2967 

9.8621 

288     7.6 

0610 

0.1581 

0.3928 

0.1953 

9.6686 

250  18.8 

0.3190 

0.5888 

0.2861 

9.8622 

296     2.0 

0615 

—0.0493 

04095 

0.2153 

9.6677 

264     6.6 

0.4057 

0.5411 

0.2700 

9.8623 

308  56.2 

0620 

-H).063l 

0.3962 

0.2195 

9.6602 

278  10.6 

04847 

0.4833 

0.2488 

9.8623 

311  504 

0625 

0.1705 

0.3524 

0.2068 

9.6462 

292  574 

0.5546 

04159 

0.2229 

9.8622 

319  44.7 

0630 

0.2633 

0.2788 

0.1766 

9.6254 

808  58.6 

0.6187 

0.3410 

0.1926 

9.8622 

827  39j0 

0635 

0.3299 

0.1780 

0.1291 

9.5982 

326  52Ji 

0.6613 

0.2590 

0.1586 

9.8620 

335  33.6  ; 

0640 

0.3574 

—0.0566 

—0.0666 

9.6657 

347  26.0 

0.6961 

0.1722 

0.1217 

9.8618 

348  28.6 

0645 

0.3321 

+0.0724 

+Oi)054 

9.5313 

11  274 

0  7176 

—0.0823 

0.0824 

9.8615 

851  24.1 

0650 

0.2455 

0.1871 

0.0758 

9.5022 

39  21.8 

0.7251 

+0.0092 

—0.0415 

9.8613 

359  20.8 

0655 

+0.1045 

0.2592 

0.1288 

94881 

70  17.2 

0.7190 

0.1006 

+0.0003 

9.8609 

7  17jO 

0660 

—0.0621 

0.2676 

0.1502 

94956 

101  41.8 

0.6989 

0.1900 

0.0418 

9.8606 

15  14.7 

0665 

0.2148 

0.2132 

0.1364 

9.5211 

130  43.7 

0.6650 

0.2759 

0.0828 

9.8602 

28  13.0 

0670 

0.3259 

+0.1160 

0.0953 

9.5548 

155  58.5 

0.6184 

0.3560 

0.1219 

9.8598 

31   12.3 

0675 

0.3857 

—0.0004 

+0.0388 

9.5884 

177  32.7 

0.5597 

04297 

0.1590 

9.8594 

39  13.8 

0680 

0.3969 

0.1172 

—0.0229 

9.6175 

196  11.5 

04902 

04948 

0.1927 

9.8590 

47  184 

0685 

0.3670 

0.2223 

0.0825 

9.6404 

212  43.6 

04109 

O.55A 

0.S226 

9.8585 

55   144 

0690 

0.3044 

0.3079 

0.1348 

9.6565 

227  50.2 

0.3236 

0.5946 

0.2484 

9.8581 

68  18.2 

0695 

0.2177 

0.3692 

0.1765 

9.6661 

242     4.7 

0.2301 

0.6276 

0.2690 

9.8578 

71  22i> 

0700 

0.1148 

0.4031 

0.2052 

9.6690 

255  54.9 

0.1320 

0.6481 

0.2845 

9.8575 

79  26.5 

0705 

—OJOOSS 

04078 

0.2190 

9.6655 

869  46.2 

+0.0312 

0.6559 

0.2944 

9.8571 

87  81.7 

0710 

+0.1079 

—0.3821 

—0.2165 

9.6554 

284     4.2 

-0.0701 

+0.6507 

+0.2982 

9.8568     95  37.6  1 
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MEBCURY 

"• 

VENUS. 

Daysfr. 

begln'g 

Period. 

Ug.of 

Longl- 

1  Log.  of 

1^.  ! 

X. 

Y. 

z. 

Rad. 
Yoct. 

tudaia 
Orijit. 

X. 

Y. 

z« 

Kad. 
Tect. 

tudein 
Orbit. 

310 
0715 

^^^106 

— OJI2G0 

—0.1967 

9.6886 

O         1 

899  17.1 

—0.1701 

+06324 

+0.2964 

9.8567 

0      1      ' 
103  44.0 

0780 

0.2942 

0.2408 

0.1593 

9.6151 

315  58.9  I 

0.2667 

0.6017 

0.2685 

9.8565 

111  50.8 

0739 

08466 

0.1306 

0.1053 

9.5855 

334  51.5  1 

0.3580 

0.5589 

O2750 

9.8565 

119  57.8 

07SO 

0.3541 

— 0X)041 

—0.0380 

9.5517 

356  44.1  i 

04421 

0.5050 

0.2559 

9.6564 

128    5.0 

0735 

09044 

+0.1228 

+0.0350 

9.5188 

22  20.6 

0.5175 

0.4410 

0.2319,  9.8564 

136  12.3 

0740 

aioao 

0.2231 

0.1004 

94941 

51  40.4 

0.5825 

0;)683 

0.2031 

9.8564 

144  19.5 

0745 

*HX0376 

O2708 

0.1418 

9.4886 

83  10.0 

0.6361 

02862 

0.1703 

9.8566 

152  26.4 

0750 

—0.1278 

02522 

0.1486 

9.5044 

113  53.9 

0.6767 

0.8023 

0.1341 

9.8567 

160  33.0 

0755 

a2659 

0.1775 

OI224 

9.5844 

141  27.6 

0.7041 

0.1126 

0.0953    9.8569 

168  39.1   ; 

0760 

018564 

+0.0698 

0X>736 

9.5688 

165     8.7 

0.7175 

+0.0206 

0.0545 

9.8572 

176  44.6 

07«6 

0.3958 

— OX>486 

+0i)139 

9.6009 

165  25.6 

0.7168 

—0.0719 

+0.0127 

9.8576 

184  49.5  ' 

0770 

03802 

0.1619 

—0.0477 

9.6276 

203     7.4 

0.7017 

0.1629 

—0.0294 

9.8579 

192  53.5 

0775 

O3450 

0.2597 

O1048 

9.6478 

219    0.3 

06728 

O2508 

0.0709 

9.8588 

200  56.7 

0780 

— 027I6 

—0.3359 

—0.1532 

9.6612 

233  42.1 

—0.6309 

—0.3342 

—0.1110 

9.8586 

208  59.1 

MA 

BS. 

1 

JUPITER.                   1 

^^ 

Period. 

"240" 
0410 

Log.  of 

LODgl- 

Log.  of 

Lonrf- 

X. 

¥. 

X. 

lUd. 
Tect. 

tudein 
0ri)it. 

X. 

Y. 

X. 

Rad. 
Vect. 

tude  in      , 
Orbit. 

—1.6051 

—0.2881 

—0.0874 

0.2128 

O        1 

190  22.9 

—1.73097 

+4.51010 

1 
+1.98074  0.71776. 

o     »      » 
109  21  39 

O4S0 

1.5686 

0.3961 

0.1403 

0.2105 

194  57.0 

1.80285 

4.48922 

1.97353  0.71807 

110  11     5 

!  0430 

1.5213 

0.5064 

0.1923 

O2081 

199  34.1 

1.87436 

4.46739 

1.96591  0.71837 

111     0  27 

0440 

1.4633 

0.6132 

02429 

0.2055 

204  14.5 

1.94546 

4.44464 

1.9.5789  0.71866 

HI  49  45 

0450 

1.3949 

0.7156 

0.2918 

0.2026 

208  5SJi 

2.01616 

4.42097 

1.94947  0.71896 

112  38  59 

0460 

1.3162 

0.8128 

0.3386 

01996 

213  46JI 

2.08644 

4.39639 

1.940640.71926 

113  28     8 

!  0470 

1.2278 

0.9039 

0.3828 

01964 

218  38Ji 

2.15629 

4.37092 

1.93140  071955 

114  17  14 

1  0480 

1.1300 

0.9881 

0.4241 

01931 

223  34.6 

2.22570 

4.34454 

1.92177  0.71984 

115     6  16 

0490 

1.0235 

1.0647 

0.4621 

0.1896 

228  35.7 

2.29465 

4.31726 

1.91175  0.72014 

115  55  14 

0500 

09087 

1.1327 

0.4965 

0.1860 

233  41.8 

2.36313 

4.28910 

1.90133  0.72043 

1 

116  44     8 

0510 

07865 

1.1914 

05267 

01823 

238  53.0 

2.43113 

4.26007 

1.89052  0.72072 

117  32  58 

05S0 

0.6577 

1.2402 

05525 

01786 

244    9.6 

2.49863 

4.23017 

1.87934  0.72101 

118  21  44 

0530 

05233 

1.2782 

0.5736 

0,1748 

249  81.7 

2.56563 

4.19941 

1.86776  072129 

119  10  26 

0540 

0.3842 

1.3050 

0.5896 

0.1710 

254  59.5 

2.63211 

4.16780 

1.85580  0.72158 

119  59     4 

0550 

0.2417 

1.3199 

0.6003 

01673 

260  33.0 

2.69806 

4.13583 

1.84346  0.72186 

120  47  38 

0560 

—0.0969 

1.3225 

0.6053 

0.1637 

266  12.2 

2.76346 

4.10202 

1.8S075'o.72214 

121  36     9 

0570 

-«>  0.0488 

1.3125 

O6046 

0.1602 

271  57.1 

2.82831 

4.06788 

1.81768  072242,122  24  36 

0380 

01941 

1.2897 

0.5980 

0.1568 

277  47.5 

2.89259 

4i)3292 

1.80424  0.72270  123  12  59 

0590 

0.3373 

1.2540 

0.5854 

0.1536 

283  43.1 

2.9.5629 

3.99716 

1.79043  0.722981124     1  19 

0600 

0.4772 

1.2054 

0.5668 

O1507 

289  43.7 

3.01939 

3.96059 

1.77626  0.72326!l24  49  35 

1 

0610 

0.6120 

1.1443 

05423 

0.1481 

295  49.1 

8.08189 

3.92382 

1.76175  0.72353!l25  37  47 

06S0 

O7403 

1.0709 

0.5120 

0.1458 

301  58.6 

3.14377 

3.88507 

1.74688  O72380|  126  25  56 

0630 

O8607 

0.9861 

0.4762 

0.1439 

308  11.7 

3.20501 

3.84614 

1.73166  0.724071127  14     1| 

0640 

0.9715 

0.8904 

0.4352 

01423 

314  27.7 

3.26562 

3.80644 

1.71609  0.72434  128     2     3l 

0650 

1.07X7 

0.7849 

0.3893 

01412 

320  46.1 

3.32558 

3.76600 

1.70019  0.72461  128  50     I 

0660 

1.1599 

O6706 

0.3391 

O1405 

327     6.1 

3.38487 

8.72480 

1.68395  0.72487.129  37  56 

0670 

1.2352 

0.5489 

0.2852 

O1403 

333  26.8 

3.44350 

3.68287 

1.66737  0.72514!  130  25  47; 

0680 

1.2965 

0.4210 

0.2280 

O1406 

339  47.5 

3.50144 

3.64022 

1.65046  0.72540131   13  34, 

0690 

1.3434 

0.2884 

01683 

0.1412 

346     7.5 

3.55869 

3.59684 

1.63323  0.72566  132     1  18! 

0700 

1.3753 

01525 

0.1067 

0.1423 

352  25.8 

3.61523 

3.56276 

1.61567  0.72592  132  48  59  ^ 

0710 

1.3920 

—0.0150 

—0.0440 

01439 

358  41.9 

3.67107 

8.50797 

1.59779  072617'l33  36  36! 

07S0 

1.3935 

+0.1227 

+0.0193 

01458 

4  55.0 

3.72619 

3.46251 

1.57961  0.72642  134  24  10 

0730 

1.3798 

0.2591 

0.0824 

01481 

11     4.4 

3.78059 

3.41635 

1.56111  0.72667  135  11  40l 

0740 

1.3516 

0.3928 

01445 

O1507 

17     9.7 

3.83424 

3.36952 

1.542310.72691  135  59     7 

0750 

1.3092 

0.5223 

O2052 

01536 

23  10.4 

3.88714 

3.32203 

1.52319  0.72716,136  46  31  j 

0760 

1.2535 

0.6464 

0.2638 

'  0.1568 

29     6.1 

3.93930 

3.27388 

1.50378  0.72740  137  S3  52' 

0770 

1.1852 

'       07642 

0.3197 

'  O1602 

34  56.5 

3.99068 

3.22511 

1.48409  0.72764  138  21   10' 

1  0780 

+1.1052 

+08745 

+0.3724 

01637 

40  41.4 

-4.04128 

+3.17571 

+1.46410  0.72788  139     8  25 

50 


1 
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SATUEN. 

UBANUS.                    1 

Days  f r. 

OfJl^ 

Period. 

X. 

¥, 

Zt 

Log.  of 
ISd. 

Veot. 

set 

Ortiit. 

X. 

Y. 

z. 

Vect 

0^     1 

240 
0420 

—7.19410 

+5.17540 

+2.45716 

0.96363 

O        1       N 

141  30  23 

+7.81289 

+16.25788 

+7X)2080 

1.28682  66'' 11  82  1 

0440 

7.26937 

5.09286 

2.42622  0.96386!  142  13  40 

7.78917 

16.28321 

7X»249,1.28678  66  25  34  1 

0460 

7.34350 

5.00956 

2.39498 

0.96409  142  56  54 

7.66586 

16.80882 

7.044561.28665  66  39  29  || 

0480 

7.41649 

4.92552 

2.36328 

0.96433  143  40    4 

7.59244 

16J83296 

7.05649 1J8656  66  58  24  | 

0500 

7.48834 

4.84074 

2.39126 

0.96456  144  23  11 

7.51891 

16.35746 

7.06827.1.28647 

67     7  20  1 

0520 

7.55905 

4.75590 

2.29887 

0.96480 145    6  15 

7.44526 

16^8168 

7.07991;1.28639 

67  21  16  ;| 

0540 

7.62861 

4.66892 

2.26613 

0.96504  145  49  Ifi 

7.37145 

16.40561 

7.09145,1.28680  67  35  ISi 

0560 

7.69702 

4.58192 

2.23303  0.96528  146  32  15 

7.29746 

16.42931 

7.10291  1.28622  67  49     8 

0580 

7.76428 

4.49421 

2.19959!0.96553  147  15  11 

7.22332 

16.45273 

7.114251.28613  68    3     5 

0600 

7.83036 

4.40582 

2.16583  0.96577  147  58    5 

7.14907 

16.47588 

7.125441.28605|68  17     2 
7.1865l'l.28697|68  80  59 

0620 

7.89525 

4.31678 

2.13175  096602  148  40  56 

7.07475 

16.49874 

0640 

7.95894 

4.22711 

2.09736  0.966271 149  23  43 

7.00034 

16.52133 

7.147451.28588,68  44  57; 

0660 

8.02141 

4.13681 

2.06266  0.966521150    6  26 

6.92586 

16.54862 

7.158251.26680  68  56  55 

0680 

8.08266 

4.04589 

2.02764 

0.96677  150  49     6 

6.85131 

16.565651     7.16892;i.2857l  69  12  5SII 

0700 

8.14269 

3.95437 

1.99231 

0.96702  151  31  44 

6.77663 

16.58737 

7.179441.28563  69  26  51 1 

0720 

8.20151 

3.86224 

1.95667  0.96728*152  14  19 

6.70180 

16.60885 

7.189811.26554  69  40  60, 

0740 

8.25912 

3.76951 

1.920730.96753  152  56  52 

6.62662 

16.63012 

7.20007  1.28546' 69  54  49' 

0760 

8.31551 

3.67620 

1.88451  iO.96779, 153  89  22 

6.55167 

16.65106 

7.2102111.28536  70    8  48 

0780 

1—8.37066  H-3.58235 

+1.84802  0.96804154  21  48 

+6.47640+16.67l70:+7.22027,1.28527,70  22  48. 

NEPTUNE. 

INCLINATIONS  AND  NODES. 

Daysfr 

ofJaliao 
■  Period. 

|~246" 
0440 

X. 

Y. 

z. 

Veot. 

Lo^. 
tudein 
Orbit. 

For  Julian  Date  2400600. 

Tl»^ 

tlOD 

iMNMBla 

100  Days. 

Loogltede 
oTAmid. 

loer.  1 
InUo' 

H-29.8190 

—1.3762 

—1.3302 

1.47588 

0        1 

356  84.5 

0480 

29.8252 

1.2588 

1.2822 

M7537 

856  49.1 

Ins  Mode. 

HfcVfc 

0520 

29  8308 

1.1414 
1.0240 
0.9065 

1.2341 
1.1860 
1.1379 

1.47535 
1.47534 
1.47532 

357     8.7 
357  18.3 
357  32.9 

*        ..     1 

0560 
0600 

29.8359 
29.8404 

Mercury 
Venus 

7*^  i     8'!9 
8  31  22.0 

+o!oi947 
+0.01232 

46^  40'  28 
75  26  97 

11.469 
9.004 

0640 

29.8444 

0.7890 

1X)898 

1.47531 

357  47.5 

Man 

1  51     2.11— 4)XX)611 

48  28  27 

7.600 

0680 

29.8479 

0.6716 

1j0417 

1.47529!  358     2.2 

Jupiter 

1  18  39.2  —0.05632 

99    2  33 

9.990 

0720 

29.8509 

0.5542 

0.9936 

1.47527!  358  16.a, 

Saturn 

2  29  21.8  —0.03768 

112  27  40)  6.566 1 

0760 

29.8534 

0.4368 

0.9454 

1.47526,  358  81.4 

Uranus 

0  46  29.8  +0.00884 

73  17  23*  4.898  1 

0800 

+29.8554 

-OJI194 

^0.8973 

1.47524^  358  46i) 

Neptune 

1  46  59.0| 

130  11  4o;          1 

LOGABITUMS  OF  2CAS8ES. 

Sun's  =  1. 

Morcnry,         93^129 

The  Earth,      94.44985 

Japiter,        96.979689 

Unnus,          95.60871     | 

Venus,             94.4089 

Mars,                93.57176 

Saturn,        96.45573 

Neptune,         95.72630 

1 

i 

i 
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ECLIPSES    IN    1860. 


In  the  year  1860  there  will  he  four  Eclipses ;  two  of  the  Sun  and  two  of  the  Moon. 

L  An  Annular  Eclipse  of  the  Sun,  January  22,  I860,  invisible  at  Washington,  with 
the  following  elements :  — * 

d.     b.    m.    8. 

Washington  Mean  Time  of  i  in  Right  Ascension,  January  22  6  43  4.3 


Sun's  and  Moon's  II.A. 

20  18    6.68 

Hourly  Motions 

10.53  and  121.76 

Sun's  Declination 

—19  46  22.6 

Hourly  Motion 

4-  0  34.5 

Moon's  Dedioation 

-^1  31  40.7 

u              u 

^  9  24.4 

Moon's  Longitude 

302    3  51.4 

iC                  u 

29  54.0 

Moon's  Latitude 

—  0  49  58.5 

U                   i( 

-h  2  44.0 

Sun's  Equa.  Hor.  Par. 

8.7 

True  Semidiameter 

16  17.3 

Moon's  Equa.  Hor.  Par. 

54  19.6 

li                    u 

14  47.5 

From  these  elements  may  be  deduced  the  following  results:  — 

Eclipse  begins  on  the  Earth,  January  22^'  4*"*  46'°'.5,  Washington  mean  time,  in  longi« 
tude  183^  8M  West  of  Washington,  and  in  latitude  49''  22'.8  South. 

Central  Eclipse  begins  &"'  27--.5,  in  longitude  253**  19'.7  West  of  Washington,  and 
in  latitude  69"*  13'.7  South. 

Central  Eclipse  at  noon  6^-  43--.1,  in  longitude  277**  48'.0,  and  in  latitude  89**  I'.O 
South. 

Central  Eclipse  ends  8^  1P-.3,  in  longitude  10*  59'.0  West  of  Washington,  and  in 
latitude  41"*  52'.2  South. 

Eclipse  ends  on  the  Earth  9"*-  51"-.9,  in  longitude  49*  30'.2  West  of  Washington,  and 
in  latitude  15"*  7'.0  South. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOB  ANY  PLACE,  FOR  PENUMBRA. 


Wash. 


40 
45 
50 
55 
0 
5 
10 
15 
20 
25 


—0.98617 
0.94610 
0.90603 
0.86596 
0.82590 
0.78583 
0.74576 
0.70570 
0.66563 

—0.62556 


c. 


—0.70750 
0.69397 
0.68044 
0.66691 
0.65338 
0.63985 
0.62631 
0.61377 
0.60023 

—0.58669 


-1.85293 
1.83942 
1.82591 
1.81240 
1.79888 
1.78536 
1.77184 
1.75832 
1.74480 

-1.73127 


kg  I. 


9.97 
3097 
3099 
3101 
3103 
3105 
3107 
3109 
3111 
3113 
3115 


logF. 


9.97 
4573 
4575 
4577 
4579 
4581 
4583 
4585 
4587 
4589 
4591 


logo. 


—9.53 
3258 
3242 


3210 
3194 
3178 
3162 
3146 
3130 
3114 


logH. 


—9.52 
1724 
1708 
1692 

.  1675 
1659 
1643 
1627 
1610 
1594 
157B\ 


67  2  6.2 

68  16  59.7 

69  31  59.3  I 

70  46  58.8 

72  1  58.3 ' 

73  16  5TfS^ 

74  31  STr^^\ 

v  *  ^^ 
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DATA  FOR  COMPUTING 

THK  ECLIPSE  FOR  ANY  PLACE,  FOR 

PENtJMBRA. 

Wub. 
H.  Time. 

A. 

B. 

c. 

logK. 

log?. 

logo. 

log  II. 

M 

h.  m. 

9.97 

9.97 

—9.53 

—9.52 

O    1    II 

5  30 

— 0;58550 

—0.57214 

—1.75774 

8117 

4593 

8099 

1561 

79  31  55.4 

5  35 

0.54543 

0.55859 

1.74421 

8119 

4595 

8063 

1545 

80  46  54.9 

5  40 

0.50536 

0.54504 

1.73068 

3121 

4597 

3067 

1529 

62  1  54.4 

5  45 

0.46530 

0.53149 

1.71714 

3123 

4699 

3051 

1512 

83  16  54.0  . 

5  50 

0.42523 

0.51794 

1.70860 

3125 

4601 

3035 

1496 

64  31  53.5  i 

5  55 

0.38517 

0.50439 

1.69006 

8127 

4603 

3019 

1479 

85  46  53.0 

6  0 

0.34511 

0.49083 

1.63651 

8130 

4606 

3003 

1462 

87  1  52.6  , 

6  5 

0.30504 

0.47727 

1.62296 

3132 

4608 

2987 

1446 

88  16  52.1 

6  10 

0.26498 

0.46371 

1.60941 

3184 

4610 

2971 

1480 

89  31  51.6 

6  15 

0.22492 

0.45015 

1.59586 

3136 

4612 

2955 

1413 

90  46  51i2 

6  20 

0.18486 

0.43659 

1.58231 

3138 

4614 

2939 

1396 

92  1  50.7 

6  25 

0.14480 

0.42302 

1.56875 

3140 

4616 

2923 

1380 

93  16  50i2 

6  30 

0.10474 

0.40945 

1.55519 

3142 

4618 

2907 

1364 

94  81  49.7 

6  35 

0.06468 

0.39588 

1.54163 

3144 

4620 

2691 

1348 

95  46  49.2 

6  40 

—0.02462 

0.38230 

1.52807 

3146 

4622 

2675 

1331 

97  1  48.7  , 

6  45 

-H).01544 

0.36872 

1.51450 

3146 

4624 

2859 

1315 

96  16  48.3 

6  50 

0.05550 

0.35514 

1.50093 

8150 

4666 

2843 

1298 

99  81  47.8 

6  55 

0.09556 

0.34156 

1.48736 

8152 

4628 

2827 

1262 

100  46  47.3 

7  0 

0.13561 

0.32797 

1.47379 

3155 

4630 

2611 

1265 

102  1  46.9 

7  5 

0.17567 

0.31439 

1.46022 

3157 

4632 

8795 

1249 

103  16  46.4 

7  10 

0.21572 

0.30080 

1.44664 

3159 

4634 

2779 

1232 

104  31  46.0 

7  15 

0.25577 

0.28721 

1.43306 

3161 

4636 

2763 

1216 

105  46  45.5 

7  20 

0.29583 

0.27862 

1.41948 

8163 

4638 

2747 

1199 

107  1  45.0 

7  25 

0.33588 

0.26003 

1.40590 

8165 

4640 

2731 

1182 

108  16  44.5 

7  30 

0.37593 

0.24643 

1.89231 

3167 

4642 

2715 

1166 

109  31  44.1 

7  35 

0.41598 

0.23283 

1.87872 

8169 

4644 

2699 

1150 

110  46  43.6 

7  40 

0.45603 

0.21923 

1.36513 

3171 

4646 

2683 

1133 

112  1  43.1  ' 

7  45 

0.49608 

0.20563 

1.35154 

8173 

4646 

2667 

1117 

113  16  42.7  i 

7  50 

0.53613 

0.19203 

1.33795 

3175 

4650 

2651 

1100 

114  31  42i2  i 

7  55 

0.57617 

0.17842 

1.32435 

3177 

4652 

2635 

1084 

115  46  41.8 

8  0 

0.61621 

0.16481 

1.31075 

3160 

4655 

2619 

1067 

117  1  41.3  ; 

8  5 

0.65626 

0.15120 

1.29715 

3182 

4657 

2603 

1050 

118  16  40.9 

8  10 

0.69630 

0.18759 

1.28355 

3184 

4659 

2567 

1034 

119  31  40.4  1 

8  15 

0.73634 

0.12398 

126994 

3186 

4661 

2571 

1017 

120  46  39.9 

8  20 

0.77638 

0.11037 

1.25633 

8188 

4663 

2555 

1001 

122  1  39.4 

8  25 

0.81642 

0.09675 

1.24272 

3191 

4665 

2539 

0985 

123  16  39.0 

8  30 

0.85646 

0.08313 

1.22910 

3193 

4667 

2523 

0968 

124  31  38.5 

9  35 

0.89650 

0.06951 

1.21549 

8195 

4669 

2507 

0952 

125  46  38jO 

8  40 

0.93654 

0.05589 

1.20187 

8197 

4671 

2491 

0935 

127  1  37.5 

8  45 

0.97657 

0.04226 

1.18825 

8199 

4673 

2475 

0918 

128  16  37.1 

8  50 

1.01661 

0.02864 

1.17463 

8201 

4675 

2459 

0902 

129  31  36.6 

8  55 

1.05664 

0.01501 

1.16101 

3203 

4377 

2443 

0886 

130  46  36.1 

9  0 

1.09667 

—0.00138 

1.14738 

3206 

4679 

2427 

0869 

132  1  35.7 

9  5 

1.13670 

4-0.01225 

1.13376 

8208 

4681 

2411 

0853 

133  16  aast 

9  10 

1.17673 

0.02588 

1.12013 

8210 

4683 

2395 

0836 

134  31  34.8 

9  15 

1.21676 

0.03952 

1.10650 

8212 

4685 

2379 

0820 

135  46  34.3 

9  20 

1.26679 

0.05314 

1.09287 

3214 

4687 

2363 

0803 

187  1  33.8 

9  25 

1.29681 

0.06678 

1.07924 

8216 

4689 

2347 

0787 

186  16  33.4  ' 

9  30 

1.33683 

0.08040 

1.06561 

3218 

4691 

2331 

0770 

189  31  32.9 

9  35 

1.37685 

0.09407 

1.05198 

3220 

4698 

2315 

0754 

140  46  32.4 

940 

1.41687 

0.10771 

1.03835 

8222 

4695 

2299 

0737 

142  1  32jO 

945 

1.45689 

0.12186 

1.02471 

8224 

4697 

S288 

0730 

148  1«  31.5 

9  50 

1.49691 

0.13501 

1.01107 

8226 

4699 

2267 

0703 

144  31  31.0 

9  55 

1.53693 

0.14866 

0.99743 

3228 

4701 

2251 

0667 

145  46  30.6 

10  0 

-1-1.57695 

-M).  16231 

—0.98379 

8231 

4704 

2234 

0670 

147  1  305 
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FOB  SHADOW. 


h.   m. 

6  20 
6  25 
6  30 
6  35 
6  40 
6  45 
6  50 

6  55 

7  0 


5 
10 
15 


—0.98257 
0.96900 
0.95543 
0.94186 
0.92828 
0.91470 
0.90112 
0.88754 
0.87396 
0.86038 
0.84679 

—0.83820 


—1.03632 
1.02276 
1.00920 
0.99564 
0.98208 
0.96851 
0.95494 
0.94137 
0.92780 
0.91423 
0.90065 

—0.88707 


Wtflhlngtoii 
MmaTum. 


20 
25 
30 
35 
40 
45 
50 
55 
0 
5 
10 
15 


—0.81961 
0.80602 
0.79242 
0.77882 
0.76522 
0.75162 
0.73802 
0.72442 
0.71081 
0.69720 
0.68369 

—0.1 


—0.87349 
0.85991 
0.84632 
0.83273 
0.81914 
0.80555 
0.79195 
0.77835 
0.76475 
0.75115 
0.73755 

—0.72394 


A,  /ti)  log  Ey  and  log  F  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  6 
and  log  H  are  obtained  from  the  corresponding  values  far  Penumbra  by  numericallj  in- 
creasing log  G  by  0.000110,  and  log  H  by  0.000150. 

II.  A  Partial  Eclipse  of  the  Moon,  February  6,  1860,  visible  at  Washington,  with  the 
following  elements :  — 

d.    h.  m.     s. 

Washington  Mean  Time  of  g  in  Right  Ascension,  February  6  9  47  IIJSL 

h.     in.     8. 

21  20  14.67        Hourly  Motion 
9  20  14.67  «  " 


8un*8  Right  Ascension 
Moon^s  Right  Ascension 


10.01 


O  I 

—15  34 


Hourly  Motion 


145.42 

^  6  4^.3 
--14  56.0 


Sun's  Declination  — 15  34     1.9 

Moon's  Declination  -^14  55  19.3 

d.  h.   m.     I. 

Washington  Mean  Time  of  ;  in  Longitude,  Febmaiy  6  9  27  10.8. 

Moon's  Longitude  137  35  5§.7  Hourly  Motion  38    £.6 

Moon's  Latitude  —0  35  42.1             "           "  —3  28.1 

Sun's  Equa.  Hor.  Par.  8.7  True  Semidiameter  16. 15.2 

Moon's  Equa.  Hor.  P&r.  61  22.3             «'           ''  16  42.6 

From  these  elements  are  deduced  the  following  results :  — 

d.     h.  ai. 

Washington  Mean  Time. 


Moon  enters  Penumbra,  February  6  6  b4J2 

Moon  enters  Shadow                    6  7  55.1 

Greatest  Eclipse                           6  9  21.3 

Moon  leaves  Shadow    ^                6  10  47.5             •*                  " 

Moon  leaves  Penumbra                 6  11  48.5             **                  ^^ 

First  contact  of  Shadow  with  Moon's  limb  79^  from  north  point  towards  the  East. 

Last  contact  of  Shadow  with  Moon's  limb  32^  from  north  point  towards  the  West 

Magnitude  of  Eclipse  =  0.812  (Moon's  diameter  =  1). 

m.  A  Total  Eclipse  of  the  Sun,  July  17,  1860,  visible  as  a  partial  one  at  Washing- 
ton, with  the  following  elements :  — 

d.    h.   B.    ■. 
Washington  Mean  Time  of  <{  iir  Right  Ascen«on,  July  17  21  0  44.4 

Sun's  and  Moon's  R.A.        7  52  20.37        Hourly  Motions  10.04  and  149.94 
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Sun^s  Declination 
Moon^s  Declination 
Sun^s  £qua.  Hor.  P^. 
Moon's  £qua.  Hor.  Par. 


+20  5^  5§.6 
H-21  31    6.9 

8.7 
59  48.8 


Hourly  Motion 
True  Semidiaoieter 


—  d  2^.8 

—  9  53.2 

15  46.7 

16  19.5 


From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  July  17**-  18**-  46*"-. 4,  Washington  mean  time,  in  longi- 
tude 25**  S2'.8  West  of  Washington,  and  in  latitude  34^  40'.4  North. 

Central  Eclipse  begins  19''-  49"-.8,  in  longitude  48**  53'.8  West  of  Washington,  and 
in  latitude  45**  40'.0  North. 

Central  Eclipse  at  noon  2P-  0"-.7,  in  longitude  SIS'"  42'.2  West  of  Washington,  and 
in  iati|ude  56**  12'.4  North. 

Central  Eclipse  ends  22^'  46^*.  1,  in  longitude  243"*  52'.5  West  of  Washington,  and  m 
latitude  15*  48'.2  North. 

Eclipse  ends  on  the  Earth,  July  17*-  28^  49'»-.3,  in  longitudb  263*  16'.5  West  of 
Washington,  and  in  latitude  4**  8^.9  North. 


DATA  FOR  COMPUTING  THE  BCLIPSB  FOE  ANY  PLACE,  FOR  PENUMBRA. 


Wadi. 
If .  Thne. 


h. 

18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 


40 
45 
50 
55 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
0 
5 
10 
15 
20 
25 


—1.27909 
1.23365 
1.18821 
1.14277 
1:09733 
1.05189 
1.00645 
0.96101 
0.91557 
0.87013 
0.82468 
0.77924 
0.73380 
0.68836 
0.64292 
0.59748 
0.55203 
0.50659 
0.46115 
0.41571 
0.37027 
0.32483 
0.27938 
0.23394 
0.18850 
0.14305 
0.09761 
0.0^17 

—0.00672 

4-0.03872 
0.08416 
0.12960 
0.17504 

4-0.22048 


4-1.48539 
1.47205 
1.45871 
1.44536 
1.43201 
1.41866 
1.40531 
1.39194 
1.37858 
1.36522 
1.35185 
1.33848 
1.32511 
1.31173 
1.29835 
1.28497 
1.27159 
1.25821 
1.24482 
1.23143 
1.21804 
1.20464 
1.19124 
1.17784 
L16444 
1.15103 
1.13762 
1.12421 
1.11080 
1.09739 
1.08397 
1.07055 
1.05713 

4-1.04370 


o. 


4^.41169 
0.39835 
0.38501 
0.37167 
0.85833 
0.34498 
0.33163 
0.31828 
0.30493 
0.29157 
0.27821 
0.26485 
0.25149 
0.23812 
0.22475 
0^21138 
0.19801 
0.18463 
0.17125 
0.15787 
0.14449 
0.13111 
0.11872 
0.10533 
0.09194 
0.07855 
0.06516 
0.05176 
0.03736 
0.02396 

4-0.01056 

—0.00285 
0.01626 

—0.02967 


logs. 


9.97 
1019 
1021 
1022 
1024 
1026 
1027 
1029 
1031 
1032 
1034 
1036 
1037 
1039 
1041 
1042 
1044 
1046 
1047 
1049 
1051 
1052 
1054 
1056 
1057 
1059 
1061 
1062 
1064 
1066 
1067 
1069 
1071 
1072 
1074 


logF. 


9.96 
9489 
9490 
9491 
9493 
9495 
9496 
9498 
9500 
9501 
9503 
9505 
9506 
9506 
9510 
9512 
9514 
9516 
9517 
9519 
9521 
9522 
9524 
9526 
9527 
9529 
9531 
9533 
9535 
9537 
9538 
9540 
9542 
9543 
9545 


logG. 


4-9.64 


8376 
8365 


8341 
8330 
8318 
8306 
8295 
8283 
8271 
8260 
8248 
8236 
8224 
8212 
8200 
8189 
8177 
8165 
8154 
8142 
8130 
8119 
8107 
6085 
8083 
8071 
8059 
8048 


8024 
8012 
8000 


kgH. 


4-9.55 
8820 
8808 
8797 
8785 
8773 
8762 
8751 
8739 
8728 
8716 
8704 
8693 
8682 
8670 
8659 
8647 
8635 
8624 
8613 
8601 
8590 
8578 
8566 
8555 
8544 
8532 
8521 
8509 
8497 
8486 
8475 
8463 
8452 
844Q\ 


278  31  7.6 

279  46  7.8 

281  1  7.9 

282  16  8.1 
^83  31  8.3 
284  46  8.4 

286  1  8.6 

287  16  8.8 

288  31  9.0 

289  46  9.2 

291  1.  9.4 

292  16  9.5 

293  31  9.7 

294  46  9.9 

296  1  10.1 

297  16  10.3 

298  31  10.5 

299  46  10.6 

301  1  10.8 

302  16  11.0 

303  31  11.1 

304  46  11.3 

306  1  11.5 

307  16  11.6 

308  31  11.8 

309  46  12.0 

311  1  12.2 

312  16  12.4 

313  31  12.Q 

314  46  U,T 

316  1  l*iQ 

317  1^  viV 

318  31  X^o^ 
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DATA  POR  COMPUTING 

THE  ECLIPSE  POR  ANY  PLACE,  POR  PENUMBRA. 

A. 

B. 

o. 

logB. 

lo»l. 

kg  a. 

logH. 

M 

h.  m. 

9.97 

9.96 

4-9.54 

4-9.55 

O    f     II 

21  30 

4-0.26593 

4-1.03027 

—0.04308 

1076 

9547 

7988 

6428 

321  1  13.6 

21  35 

0.31137 

1.01684 

0.05649 

1077 

9548 

7977 

8417 

322  16  13.7 

21  40 

0.35681 

1.00341 

0.06991 

1079 

9550 

7965 

8406 

323  31  13.9  ; 

21  45 

0.40225 

0.98997 

a08383 

1061 

9552 

7953 

8394 

324  46  14.1  ! 

21  50 

0.44769 

0.97653 

0.09675 

1083 

9553 

7941 

8383 

326  1  14.3 

21  55 

0.49313 

0.96309 

0.11017 

1085 

9555 

7929 

8371 

327  16  14.5 

22  0 

0.53857 

0.94965 

0.12359 

1087 

9557 

7917 

8359 

328  31  14.7 

22  5 

0.58401 

0.93621 

0.13702 

1086 

9558 

7906 

8348 

329  46  14.6  , 

22  10 

0.62945 

0.92276 

0.15045 

1090 

9560 

7894 

8337 

331  1  15.0 

22  15 

0.67488 

0.90931 

0.16388 

1092 

9562 

7882 

8325 

332  16  15.2 

22  20 

0.72032 

0.89586 

0.17731 

1093 

9563 

7871 

8314 

333  31  15.3  1 

22  25 

a76575 

0.88240 

0.19074 

1095 

9565 

7859 

8302 

334  46  15.5  1 

22  30 

0.8 1 1 18 

0.86894 

0.20418 

1097 

9567 

7847 

8290 

336  1  15.7 

22  35 

0.85661 

0.85548 

0.21762 

1098 

9568 

7836 

8279 

337  16  15.8 

22  40 

0.90204 

0.84202 

0.23106 

1100 

9570 

7824 

8267 

338  31  16.0  1 

22  45 

0.94746 

0.82855 

0.24451 

1102 

9572 

7812 

8255 

339  46  16.2  , 

22  50 

0.99289 

0.81508 

0.25795 

1103 

9574 

7800 

8244 

341  1  16.3 

22  55 

1,03831 

0.80161 

0.27140 

1105'  9576 

7788 

8232 

342  16  16.5 

23  0 

1.08373 

0.78813 

0.28485 

1107  9578 

7776 

8220 

343  31  16.7 

23  5 

1.12915 

0.77465 

0.29830 

1108  9579 

7765 

8209 

344  46  16.8 

23  10 

1.17457 

0.76117 

0.31176 

1110 

9581 

7753 

8197 

346  1  17.0 

23  15 

1.21998 

0.74769 

0.32522 

1112 

9583 

7741 

8185 

347  16  17.2 

23  20 

1.26539 

0.73421 

0.33868 

1113 

9584 

7729 

8174 

348  31  17.3  ; 

23  25 

1.31080 

0.72072 

0.35214 

1115 

9586 

7717 

8162 

349  46  17.5 

S3  80 

1.35621 

0.70723 

0.36561 

1117 

9588 

7705 

8150 

351  1  17.7 

23  35 

1.40161 

0.69374 

0.37908 

1118 

9589 

7694 

8139 

852  16  17.8 

23  40 

1.44701 

0.68024 

0.39255 

1120 

9591 

7682 

8127 

353  31  18.0 

23  45 

1.49241 

0.66674 

0.40602 

1122 

9593 

7670 

8115 

354  46  18.2 

23  50 

+1.53781 

4-0.65324 

—0.41949 

11241  95951 

7658 

6103 

356  1  18.4  i 

FOR  SHADOW.                           1 

WubiBKton 
HMalbu. 

B. 

o. 

WuUncton 
Heulbie. 

B. 

c. 

li.  m. 
19  45 

-1-0.76855 

4-0.78130 

h.  m. 

21  20 

-M).51394 

4-0.52692 

19  50 

0.75517 

0.76793 

21  25 

0.50052 

0.51351 

19  55 

0.74179 

0.75456 

21  30 

0.48709 

0.50010 

20  0 

0.72841 

0.74119 

21  35 

0.47366 

0.48669 

20  5 

0.71502 

0.72782 

21  40 

0.46023 

0.47327 

20  10 

0.70163 

0.71444 

21  45 

0.44679 

0.45985 

20  15 

0.68824 

0.70106 

21  50 

0.43335 

0.44643 

20  20 

0.67485 

0.68768 

21  55 

0.41991 

0.43301 

20  25 

0.66146 

0.67430 

22  0 

0.40647 

0.41958 

20  30 

0.64806 

0.66091 

22  5 

0.39302 

0.40616 

20  35 

0.63466 

0.64752 

22  10 

0.37957 

0.39273  : 

20  40 

0.62126 

0.63413 

22  15 

0.36612 

0.37930  1 

20  45 

0.60785 

0.62074 

22  20 

0.35267 

0.36587 

20  50 

0.59444 

0.60735 

22  25 

0.33922 

0.35244 

20  55 

0.58103 

0.59395 

22  30 

0.32576 

0.33900 

21  0 

0.56762 

0.58055 

22  35 

0.31230 

0.32556 

21  5 

0.55420 

0.56715 

22  40 

0.29883 

0.31212 

21  10 

0.54078 

0.55374 

22  45 

0.28536 

0.29667 

21  15 

4-0.52736 

4-0.54033 

22  50 

4-0.27189 

4-0.28522 

II 

51 


1 
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A,  /i,  log  E,  and  log  F  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  G 
and  log  H  are  obtained  from  the  corresponding  values  for  Penumbra  by  numerically  in- 
creasing log  G  by  0.000028,  and  increasing  log  H  by  0.000027. 

IV.  A  Partial  Eclipse  of  the  Moon,  July  31  and  August  1,  1860,  invisible  at  Waiih- 
ington,  with  the  following  elements :  — 

d.    h.  m.      t. 

Washington  Mean  Time  of  g  in  Right  Ascension,  August  1  0  50  45.1. 

h. 


Sun's  Right  Ascension        8  48  14.51 
Moon's  Right  Ascension    20  48  14.51 


Hourly  Motion 
Hourly  Motion 


9.69 
119.57 

—  6  38.3 
4-10  47.6 


Sun's  Declination  +17  51  29.1 

Moon's  Declination  —17    7    7.0  "  " 

4.  h.    m.     s. 

Washington  Mean  Time  of  g  in  Longitude,  July  1  0  25  24.0. 

Moon's  Longitude  909  35  5^.2  Hourly  Motion  30  25.2 

Moon's  Latitude  -hO  41  36.9             "           "  -h2  47.1 

Sun's  Equa.  Hor.  Par.  8.5  True  Semidiameter  15  48.2 

Moon's  Equa.  Hor.  Par.  54  49.3             "           '*  14  55.6 

From  these  elements  are  deduced  the  following  results :  — 

d.      h.    m. 

Moon  enters  Penumbra,  July  31  21  35.4  Washington  Mean  Time. 

Moon  enters  Shadow  31  23    0.6             "                  " 

Greatest  Eclipse,  August  1  0  16.6             ''                  '' 

Moon  leaves  Shadow  1  1  32.6              ''                   '' 

Moon  leaves  Penumbra  1  2  58.3             "                  " 

First  contact  of  Shadow  with  Moon's  limb  118^  from  north  point  towards  the  East 

Last  contact  of  Shadow  with  Moon's  limb  160^  from  north  point  towards  the  West. 

Magnitude  of  the  Eclipse  =  0.443  (Moon's  diameter  =1). 
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CHAJSGE8  OF  THE 

QUANTITIES 

IN  THE  TABLES  OF  DATA  FOR  ECLIPSE 

OF 

JANUARY  22. 

tor  om  Minnto. 

For  one  Second. 

WtmbingUm 
JUMtt  Tun*. 

A. 

B. 

c 

A'. 

B'. 

c. 

h.     m. 

4  40 

•4-8014.0 

-f-2706.0 

+2702.0 

+138.57 

+45.10 

+45.03  i 

4  55 

8013.0 

2706.0 

2703.0 

133.55 

45.10 

45.05 

6  10 

8013.0 

2708.0 

2704.0 

133.55 

45.13 

45.07 

5  25 

8013.0 

2709.0 

2706.0 

133.55 

45.15 

45.10 

5  40 

8013.0 

2711.0 

2707.0 

133.55 

45.18 

45.12 

6  65 

8012.0 

2711.0 

2709.0 

133.53 

45.18 

45.15 

6  10 

8012.0 

2712.0 

2710.0 

133.53 

45.20 

45.17 

6  25 

8012.0 

2714.0 

2712.0 

133.53 

45.23 

45.20 

6  40 

8012.0 

2716.0 

2713.0 

133.53 

45.27 

45.22 

6  55 

8011.0 

2717.0 

2714.0 

133.52 

45.28 

45.23 

7  10 

8010.0 

2718.0 

2716.0 

133.50 

45.30 

45.27 

725 

8010.0 

2719.0 

2717.0 

133.50 

45.32 

45.28 

740 

8010.0 

2720.0 

2718.0 

133.50 

45.33 

45.30 

7  55 

8008.0 

2722.0 

2720.0 

133.47 

45.37 

45.33 

8  10 

8008.0 

2722.0 

2721.0 

133.47 

45.37 

45.35 

8  25 

8008.0 

2724.0 

2723.0 

133.47 

45.40 

45.38 

8  40 

8007.0 

2725.0 

2724.0 

133.45 

45.42 

45.40 

8  55 

8006.0 

2726.0 

2725.0 

133.43 

45.43 

45.42 

9  10 

8006.0 

2727.0 

2726.0 

133.43 

45.45 

45.43 

9  25 

8004.0 

2727.0 

•  2726.0 

133.40 

45.45 

45.43 

9  40 

8004.0 

2728.0 

2727.0 

133.40 

45.47 

45.45 

9  55 

+8004.0 

+2730.0 

+2728.0 

+133.40 

+45.50 

+45.47 

CHANGE 

S  OF  THE  ( 

QUANTITIES 

IN  THE  TABLES  OF  DATA  FOR  ECLIPSE 

C 

)F  JULT   17. 

For  one  Minnte. 

For  one  Second. 

Wuhlmton 
HMoTbM. 

A. 

B. 

c. 

A'. 

B'. 

c. 

h.     m. 

■■'■■- 

18  40 

4-9088.0 

-+-2669.0 

+2668.0 

+151.47 

+44.48 

+44.47 

18  55 

9088.0 

2670.0 

2668.0 

151.47 

44.50 

44.47 

19  10 

9088.0 

2672.0 

2670.0 

151.47 

44.53 

44.50 

19  25 

9088.0 

2673.0 

2672.0 

151.47 

44.55 

44.53 

19  40 

9088.0 

2675.0 

2673.0 

151.47 

44.58 

44.55 

19  55 

9089.0 

2676.0 

2674.0 

151.48 

44.60 

44.57 

20  10 

9088.0 

2678.0 

2676.0 

151.47 

44.63 

44.60 

20  25 

9089.0 

2680.0 

2677.0 

151.48 

44.67 

44.62 

20  40 

9089.0 

2681.0 

2678.0 

151.48 

44.68 

44.63 

20  55 

9089.0 

2682.0 

2680.0 

151.48 

44.70 

44.67 

21  10 

9088.0 

2684.0 

2681.0 

151.47 

44.73 

44.68  ; 

21  25 

9089.0 

2686.0 

2682.0 

151.48 

44.77 

44.70  1 

21  40 

9088.0 

2687.0 

2684.0 

151.47 

44.78 

44.73  i 

21  55 

9088.0 

2688.0 

2685.0 

151.47 

44.80 

44.75  ' 

, 

22  10 

9087.0 

2690.0 

2686.0 

151.45 

44.83 

44.77  \\ 

22  25 

9086.0 

2692.0 

2687.0 

151.43 

44.87 

A\n%\ 

22  40 

9085.0 

2693.0 

2689.0 

151.42 

44.88 

M.m\ 

22  55 

9084.0 

2695.0 

2690.0 

151.40 

44.92 

\     '^x^N 

23  10 

9083.0 

2696.0 

2692.0 

151.38 

44.9^ 

\     ^*^ 

23  25 

9082.0 

2698.0 

2693.0 

151.37 

44.^- 

i\     ^^-^ 

23  40 

-f-9080.0 

+2700.0 

+2694.0 

+151.34 

+45.^ 

A'^ 

^^^^, 
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ELEMENTS  FOR  FAdLITATING  THE   CALCULATION  < 

OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  18«0. 

i 

Limiting 

Parallel. 

Wash- 
ington 

At  Waahlngton  Mean  Time  of  Conjonctton. 

Date. 

Ster's  Name. 

Mean 

l  1  North- 
m  1    ^n^' 

South- 
ern. 

Time  of 
6' 

H 

Y 

V'      q' 

•hii> 

coa  B 

o 

o 

h.   m. 

h.  m.   8. 

1 

Jan.     1 

»;  Pisciam 

4 

+22 

—61 

21  39.7 

—  8  58  24 

—0.4121 

0.5074  +.2196 

+9.4023 

9.9a57 

2 

B.A.C.  632 

6 

-J-33 

—45 

13  31.4 

+  6  23  49 

—0.1833 

.5183  +.2012 

+9.4801 

.9792  1 

3 

»  Arietis 

^k 

-1-90 

+36 

14  58.7 

+  707 

+1.1476 

.5508  +.1639 

+9.560O 

.9708 

7  Tauri 

i^ 

4-45 

—26 

5  59.0|  —  2  32     6 

-1-0.0200 

.5674  +.1326 

+9.6090 

.9608 

11  Taori 

6 

+12 

—57 

8  35.3  _  0     1  34 

—0.5563 

.57021  +.1262 

+9.6238 

.9577 

g  Pleiadum 
b  Pleiadum 

5 

4:: 

+90 

+12 

10  16.3 

+  1  35  39 

+0.7178 

.5716'  +.1226 

.f«.6068 

.9612 

+90 

+23 

10  18.3 

+  1  37  36 

+0.9042 

.5716  +.1225 

+9.6087 

.9618 

m  Pleiadum 

7 

+58 

—17 

10  24  4 

+  1  43  26 

+0.1632 

.5717  +.1223 

+9.6161 

.9594 

•  Tauri 

5 

+81 

+  3 

10  26.0 

+  1  44  58 

+0.5520 

.5717; +.1223 

+9.6098 

.9607  , 

c  Pleiadum 

5 

+90 

+10 

10  41.4 

+  1  59  47 

-1-0.6845 

.5719.  +.1217 

+9.6080 

.9610 

k  Pleiadum 

]\ 

+79 

+  2 

10  48.1 

+  2     1  29 

+0.5288 

.5719 

+.1217 

+9.61 1» 

.9603 

/  Pleiadum 

+79 

+  2 

10  46.6 

+  2     4  50 

-h0.5319 

.5720 

+.1212;  +9.6108 

.9604 

d  Pleiadum 

^ 

+90 

+41 

10  54.8 

+  2  12  12 

+1.1487 

.5721 

+.1218  +9.6009 

.9624 

12  Pleiadum 

7* 

+85 

+  5 

11  10.9 

+  2  28  11 

+0.5803 

.5722 

+.1207;  +9.6107 

.9604 

p  Tauri 

n 

+90 

+31 

11  19.2 

+  2  36  10 

+1.0162 

.5724 

+.1204 

+9.6039 

.9618 

1?  Tauri 

3 

+90 

+32 

11  22.5 

+  2  39  19 

+1.0387 

.5724 

+.1203 

+9.6036 

.9618 

/Pleiadum 

4 

+90 

+43 

12     3.8 

+  3  19     5 

+1.1641 

.5729 

+.1188 

+9.6029 

.9620' 

h  Pleiadum 

5 

+90 

+33 

11  43.8 

+  2  59  49 

+1.0394 

.5733 

+.1187 

+9.6046 

.9617 

B.A.C.  1192 

6 

+23 

—45 

12  30.0 

+  3  44  18 

—0.3677 

.5752 

+.1165 

+9.6284 

.9567 

(f  Tauri 

5 

—22 

—63 

0  29.3 

—  5  44  19 

—1.0681 

.5863 

+i>853  +9j6573 

.9498 

5 

/Tauri 
B.A.C.  1746 

5; 

6; 

+90 

+19 

1  24.1 

—  4*51  87 

+0.7754 

.5856 

+.0825  +9.6308 

.9562 

6 

+50 

—  8 

5  16.3 

—  5     7  69 

+0.1160 

.6026 

— .0017  +9J658I 

.9496 

136  Tauri 

5 

+17 

—42 

11  43.5 

+  1     2  57 

—0.4753 

.6044 

—.0233.  +9.6655 

.9477 

139  Tauri 

H 

+90 

+47 

13  30.0 

+  2  44  56 

+1.1801 

.6045 

—.02921  +9.6408 

.9539 

9  Gemiuor. 

3l 

+90 

+23 

6  28.9 

—  4  59  24 

+0.8804 

.6048 

—.0641 

+9.6303 

.9568  ' 

37  Geminor. 

6 

+53 

—14 

10  41.9 

—  0  57     6 

+0.1683 

.6045 

—.0973 

+9.6348 

.9558  1 

oj  Geminor. 

6 

+90 

—34 

18  22.0'  +  1  36  12 

+1.0266 

.60321  —.1047 

+9.6168 

.9594 

48  Geminor. 

6 

+90 

+10 

17     6.8  +  5  11  85 

+0.6610 

.6020!— .1167 

+9.6153 

.9595 

52  Geminor. 

6 

+32 

—35 

17  56.r  +  5  58  62 

—0.1940 

.6016;— .1192 

+9.6279 

.9569  I 

8 

11*  Cancri 

5 

+39 

--34 

14  14.1  +  1  26  49 

—0.0988 

.5909 

—.1752 

+9.5733 

.9672 

8 

B.A.C.  2854 

6i 

+87 

0 

23  41.6  +10  31  44 

+0.6299 

.5840 

—.1980 

+9.5225 

.9745 

9 

t]  Cancri 

6 

—  6 

—69 

0     4.4  +10  58  87 

—0.8823 

.5838— .1986 

+9.5525 

.9704 

9 

39  Cancri 

6 

—19 

—70 

3     2.2—10  15  84 

—1.0713 

.5817:— .2051 

+9.5543 

.9702 

9 

40  Cancri 

6 

—17 

—70 

8     4.3—10  13  29 

—1.0430 

.5817!— .2051 

+9.5434 

.9717 

9 

BJLC.  2919 

7 

+  1 

—67 

3     9.0'- 10     9     1 

\ 

—0.7614 

.5817 

—.2052 

+9.5374 

.9726  ; 

9 

c  Cancri 

^h 

+  8 

—68 

3  10.9 

—10     7     9 

—0.6448 

.5817 

--.2053 

+9A347 

.9729 

9 

42  Cancri 

6 

+  3 

—70 

3  17.8 

—10     1     1 

—0.8395 

.58171— .2054  +9.5383 

.9724 

9 

B.A.C.  2925 

6 

+  4 

—70 

8  22.7 

—  9  55  49 

—0.7213 

.5813  —.2060 

+9.5355 

.9728 

9 

B.A.C.  2931 

7 

-9 

—70 

8  43.9 

—  9  36  27 

—0.9226 

.5813,— .2065 

+9.5382 

3724 

9 

d  Cancri 

4 

+65 

—17 

4  54.6 

—  8  27  81 

+0.3471 

.5804!  —-2254 

+9.5052 

.9765  1 

9 

71*  Cancri 

6 

+90 

—  2 

17  27.9 

+  3  37     7 

+0.6758 

.5706 

—.2378 

+9.4274 

.9839 

10 

A  Leonis 

5 

+36,  —48 

16     3.7  +  1  23  40 

—0.1561 

.5547 

—.2613'  +9.2680 

.9924  1 

U 

d  Leonis 

5 

+28    —59 

15  47.8  +  0  18  46 

—0.2885 

.5419 

—.2752;  +8.8616 

.9987 

11 

(fl  Leonis 

6 

+74'  —17 

18  4.V1 

+  3  10  12 

-H)i»  20 

.5405 

—.2757  +8.6798 

9.9995 

12 

V  Leonis 

4i 

+16 

—76 

8  41.9 

—  7  20  46 

— 0J»68 

.5360 

— w2755  —6.9682 

0.0000 

13 

X  Virginis  , 
B.A.C.  4259 

5 

—27 

—90 

14     2.0 

—  2  58     4 

—1.2020 

.5385 

—.2599 

— 9X)997 

9.996S 

13 

6 

—26 

—90 

14     5.8 

—  2  54  28 

—1.1806 

.5335 

—.2598 

—9.1017 

.9965' 

U 

75  Virginis 

6 

+49 

—32 

15     3.4 

—  2  45  54 

+0.2151 

.5379 

—.2319 

—94028 

.9857 

U 

89  Virffinis 

5JI    -+-73 

+47 

22  52.2 

+  4  47  18 

+1.3381 

.5398 

—.2204 

—9.4765 

.9796 

16 

42  LibriB 

5| 

-^3 

—90 

23  54.3 

+  4     7  44 

— 1X)558 

.5569 

—.1238 

—9.5983 

.9629  1 

17 

h  Scorpii 

5 

+52 

—16 

4  28.5 

+  8  82    5 

+0.4877 

.5583 

—.1126 

—9.6812 

.95611 

17 

A  Scorpii 

5 

+20 

—48 

5  37.1 

+  9  88  14 

—0.0828 

.5586 

—.1100 

—9^244 

.9576 

17 

It  Scorpii 

3i 

+54    — 13| 

7  50.9  +11  47  13 

-M).5317 

.5591 

—.1046 

—9.6372 

.9548, 

17 

B.A.C.  5347 

5 

+45    —21 

n  48.5  —  8  23  42 

H-0.3946 

.5601 

—.0947 

—9.6411 

.9538 

17 

a  Scorpii 

3  J     — 23l  — 90l 

17  25.0  —  2  59  27 

—0.8553 

0.5715  -.0818  —9.6800; 

9.9564 
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JMft.  17 

18 
18 
19 
19 

19 
S4 
24 
24 
26 

26 
26 
29 

29 
29 

SO 
31 
31 
81 
31 

31 

31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
l^b.     1 

1 


StV^NCBW. 


a  Seorpil 
A  Ophiuchi 
43  Ophiuchi 

8  Sagittarii 
BJLC.  6194 

I  Sagittani 
I  Caprioor. 
S  Aquarii 
Q  Aquarii 
ff  Pisciiim 

9  Pisciiim 
I  Piscium 
ij  PiBchun 
101  Pisdum 
lOS  Piadam 

t  Arietis 
7  Tauri 

fPleiadnm 
Pieiadum 
m  Pieiadum 

t  Tauri 

1  Pieiadum 

2  Pieiadum 
4  Pieiadum 
c  Pieiadum 

7  Pieiadum 
ib  Pieiadum 

I  Pieiadum 

9  Pieiadum 
(f  Pieiadum 

10  Pieiadum 

II  Pieiadum 

12  Pieiadum 

13  Pieiadum 
15  Pieiadum 

18  Pieiadum 
p  Pieiadum 

20  Pieiadum 

21  Pieiadum 
24  Pieiadum 

17  Tauri 
27  Pieiadum 
29  Pieiadum 
/Pieiadum 
A  Pieiadum 

31  J^leiadum 

32  Pieiadum 

33  Pieiadum 

35  Pieiadum 

36  Pieiadum 

37  Pieiadum 
B.A.C.  1192 
39  Pieiadum 
p  Tauri 

<p  Tnuri 


1 

Limiting 

Panllels. 

North- 

Soath- 

s 

ern. 

em. 

0 

0 

H 

-*-u 

—54 

5 

—26 

—90 

6 

4-62 

+10 

5 

+57 

—  5 

H 

4-38 

—24 

3 

—47 

—90 

5 

—15 

—90 

4  - 

—19 

—90 

5 

—10 

—81 

^ 

—26 

—90 

6 

—17 

—90 

5 

H-59 

—28 

4 

+26 

—56 

6 

+90 

+10 

6 

+15 

—70 

H 

+90 

+46 

6 

+48 

—22 

3 

+90 

+16 

+90 

+28 

7 

+57 

—14 

5 

+88 

+  7 

8 

+90 

+36 

H 

+90 

+  8 

8 

+90 

+15 

5 

+90 

+15 

8 

+90 

+37 

H 

+83 

+  4 

^t 

+82 

+  4 

4 

+90 

+27 

5 

+90 

+49 

8 

+90 

+22 

8 

+90 

+35 

7 

+90 

+  8 

8 

+90 

+47 

4 

+90 

+35 

8 

+90 

-f35 

7* 

+90 

+35 

8 

+86 

+  6 

H 

+79 

+  2 

8 

+90 

+24 

it 

+90 

+38 

+90 

+25 

8 

+90 

+23 

5t 

+90 

+51 

+90 

+42 

8 

+90 

+22 

8 

+90 

+25 

^ 

+90 

-f^ 

9 

+90 

+35 

9 

+90 

+37 

8 

+90 

+28 

H 

+26 

—41 

8 

+90 

+19 

6 

+29 

—36 

5 

—19 

—68 

Wuh- 
logton 


Time  of 

6' 


At  WMhington  Mean  Time  of  Conjunction. 


H 


h.  m. 
20  53.8 

16  28.0 
19  48.0 

6  9.5 
19  22.4 

28  45.7 
0  30.9 

17  12.6 
19     5.4 

8  57.4 

9  8.3 
17  35.4 

5  28.9 

7  42.1 
9  40.4 

23  52.1 
15  19.5 
19  44.8 
19  46.9 
19  48.9 

19  54.8 

20  1.2 
20  4.1 
20  5.7 
20  10.6 

20  11.9 
20  12.0 
20  16.0 
20  22.0 
20  23.9 

20  26.7 
20  32.1 
20  40.0 
20  42.7 
20  47.7 

20  48.9 
20  49.6 
20  50.2 
20  51.3 
20  52.9 

20  53.0 

21  11.5 
21  184 
21  35.5 
21  36.0 

21  38.0 

21  40.1 

21  42.1 

21  50.6 

21  54.3!  — 

21  54.9! 

22  2.6! 
22     7.8 

6  32.3 
10  23.6 


21  51 
46  39 
33  58 
25  4 
50  24 


.  1  23  36 

-  0  55     0 

-  8  41     1 

-  6  51  18 
-604 

-  6  10  38 

-  9  35  44 

-  0  38  33 

-  2  47  46 
.  4  42  34 

-  6  18  34 

-  8  36  29 
-11  7  51 
-11  5  60 
-11     3  55 


p'      q' 


I 


—0.1847  0.5720; —.0732 
—0.796.5  .5627  —.0204 
+0.8855,  .5625— .0119 
+0.6589  .5608  +.0151 
+0.3443     .5572  +.0492 


—1.1545 
—1.0209 
—1.0844 
—0.5897 
—1.2927 

—1.0967 
+0.2903 
—0.3318 
+0.8919 
—0.5816 

+1.2397 
+0.0853 
+0.7901 
+0.9793 
+0.2200 


-10  58  13  +0.6229 
-10  52  4  +1.0882 
-10  49  18  +0.6434 


-10  47  46 
-10  43     1 

-IP  41  44 
-10  41  13 
-10  37  48 
-10  31  59 
-10  30  10 

-10  27  29 
-10  22  21 
-10  14  42 
-10  12  6 
-10     7  14 


-10 
-10 
-10 
-10 
-10 


6  9 
5  24 
4  50 
3  48 
2  13 


-10     2     9 

-  9  44  22 

-  9  37  42 

-  9  21   15 

-  9  20  42 

-  9  18  47 

-  9  16  45 

-  9  14  51 

-  9     6  41 
9     3     6 

9     2  84 

8  55  7 
8  50  3 
0  44  28 
2  58     5 


-4-0.7809 
+0.7567 

+1.1043 
+0.5627 
+0.5630 
+0.9645 
+1.2218 

+0.9049 
+1X)742 
+0.6513 
+  1.2070 
+1X)770 

+1.0676 
+1.0932 
+0.5980 
+0.5283 
+0^179 

+1.1105 
+0.9200 
+0.9039 
+1.2417 
+1.1556 

-M).8861 
+0.9059 
+1.0464 
+1.0686 
+1.1033 

+0.9660 
—0.3111 
+0.8360 
—0.2565 
—1.0242 


og  Log 

i2>        cos2> 


—9.6437 
—9.6478 
—9.6716 
—9.6684 
—9.6584 

—9.6339 
—9.3182 


-.0600 
K2247 
K2370  —9.1685 


.5556 
.4893 
.4940 
.4933 
.4863i  +.2500'  +7.9321  0.0000 


9.9532 
.9522 
.9459 
.9469 
.9496 

.9555 
.9904 
.9952 


.2382|— 9.1710  9.9952 


.4863  +.2500| +7.7911 
.4867  +.2501  +8.2463 
.5092  +.2201 1 +9.4022 
.5104  +.2180  +9.3822 
.5117  +.2159  +9.4322 


.5435 
.5576 
.5619 
.5619 
.5619 


h.l613 
h.l301 
h.ll98 
K1197 
K1196 


.5619  +.1194 
.5619, +.1192 
.5620  +.1192 
.5620  +.1191 
.5620  +.1191 


.5620  +.1191  +9.6024 


.5621 
.5622 
.5623 
.5623 


+9.5499 
+9.6092 
+9.60^8 
+9.6037 
+9.6161 

+9.6098 
+9.6024 
+9.6097 
+9.6076 
+9.6082 


+.1190| +9.6113 
+.11881+9.6108 
+.1186,' +9.6051 
+.1185  +9.6009 


.5624  +.1184 
.5625; +.1182 
.56271  +.1178 
.5628  +.1177 
.5629, +.1175 

!  I 

.5629! +.11 74 
.56291 +.1174 
.5629! +.1174 
.5629  +.1173 
.5630  +.1172 


.5630 
.5630 
.5630 
.5633 
.5633 

.5633 
.5634 
.5634 
.5635 
.5636 


.5636 
.5637 
.5638 
,5717 
0.575O1 


Kn72 
h.ll65 
Ml  64 


+9.6063 
+9.6036 
+9.6107 
+9.6018 
+9.6041 

+9.6043 
+9.6039 
+9.6119 
+9.6132 
+9.6069 


0.0000 

9.9999 

.9857 

.9870 

.9835 

.9708 
.9608 
.9612 
.9618 
.9594 

.9607 
.9621 
.9607 
.9611 
.9610 

.9621 
.9603 
.9604 
.9616 
.9624 

.9613 
.9618 
.9604 
.9622 
.9617 


+9.6037 
+9.6074 
+9.6079 
+.1157  +9.6028 
+.1157  +9.6042\ 


K1156  -I-9.6087, 
I-.1155  +9.60a^ 
h.U54  +9.60^^^ 


-.U5l\+^^ 


.6°^ 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS  OJt 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  18W.                      11 

1 

Limiting 
Panllelfl. 

Wuh- 

AtWuhlngtonMaanZlnMofGoiiaiiiietloii.                   | 

Bate. 

1 

a 

North- 
em. 

South- 
ern. 

Time  of 
6- 

H 

r 

-P' 

q' 

Bin^ 

eoel)   ! 

0 

0 

h.   m. 

h.  m.   B. 

Feb.     1 

/  Tanri 

H 

+90 

+23 

11  20.1 

+  3  52  24 

+0.8396 

0.5753 

+.081 9  j  +9.6308 

9.9562 

2 

136  Tauri 

5 

H-18 

—42 

22  33.4 

—10  18  57 

—0.4588 

^970 

—.0235:  +9.6655 

.9477  , 

3 

139  Tauri 

5 

+90 

+49 

0  22.1 

—  8  34  43 

+1.14.39 

^977 

— .0294i  +9.6408;    .9539  '| 

3 

«  Goininor. 

3 

-f-90 

+24 

17  88.8 

+  7  58  43 

+0.8590 

.6001 

—.0839 

+9.6303 

.9563 

4 

A  Geminor. 

H 

—  1 

—66 

8  32.6 

—  1  44  32 

—0.7793 

J5970 

—.1296 

+9.6311 

.9561  1 

5 

ft*  Cancri 

5 

■+-38 

—35 

1  85.5 

—  9  27  26 

**Oj0918 

J5905 

—.1762 

+9.5734 

.9672 

5 

S  Cancri 

4 

-f-64 

—16 

16  10.7 

+  4  36  56 

+0.3463 

Ji829 

—.2094 

+9.5052'    .9765  | 

6 

18  Leonis 

6 

4-73 

—14 

17  32.4 

+  5     0  40 

+0.4832 

J5679 

—.2547 

+9.3336 

.9897, 

6 

B.A.C.  3345 

6 

+90 

—  1 

18     2.2 

+  5  29  21 

+a7269 

.5675 

—.2553 

+9.8203 

.9903  1 

7 

A  Leonis 

5 

+34 

—49 

2  41.6 

—10  10  25 

— ai678 

.5625 

—.2653 

+9.2678 

.9924  1 

8 

d  Leonis 

5 

+28 

—60 

1  42.6 

—11  68  20 

—0.3024 

,5523 

-.2807 

+8.8814 

9.9987 

8 

V  Leonis 

4J 

+15 

—77 

18    0.9 

+  3  46  10 

—0.6,507 

.5498 

—.2827 

—6.9792 

0.0000 

11 

/  Virginia 

5 

—27 

—90 

22  14.8 

+  7     2  31 

—1.2009 

.5440 

—.2650 

—9.0997 

9.9965  1 

11 

89  Virginia 

5J 

+73'   +41 

5  56.5 

—10  20  54 

+1.2996 

.5485 

—.2238 

—9.4766 

.9796 
.9626' 

12 

B.A.C.  4984 

6 

+67     +  6 

16  49.0 

—  0  42     4 

+0.8560 

.5573 

—.1647 

—9.599$ 

13 

42  Libras 

5J 

—33    —90 

5  50.1 

+11  50  54 

—1.0561 

.5603 

-.1242 

—9.5983 

.9628 

13 

b  Scorpii 

5 

+51     —17 

10  20.5 

—  7  48  32 

+0.4752 

.5608 

—.1134 

1— W312 

.9561  i 

13 

A  Scorpii 

5 

+20    —48 

11  28.2 

—  6  43  14 

—0.0900 

.5610 

—  10991  —9.6244 

.9576  . 

13 

n  Scorpii 

H 

+53,  —14 

13  40.4 

—  4  85  52 

+a5200 

.5616 

—.10471—9.6373 

.9548 

13 

B.A.C.  5347 

5 

+44!  —22 

17  35.5 

—  0  49  22 

+0^850 

.6619 

—.0947 

—9.6411 

.9538 

13 

a  Scorpii 

3 

— 23|  —90 

23     8.8 

+  4  31  47 

—0.8412 

.5622 

—.0808 

-9.6301 

.9564 

14 

a  Scoipii 

i; 

+  11     —54 

2  36.1 

+  7  61  27 

—0.1862 

.5625 

—.0715 

—9.6437 

.9532; 

14 

A  Ophiuchi 

5 

—251  —90 

22     5.6 

+  2  38  20 

—0.7978 

.5615 

—.0215 

—9.6478 

.9522  1 

15 

3  Sagittarii 

5 

+56j  —  6 

11  47.7 

—  8     9  25 

+0.6555 

.5586 

+.0163 

—9.6684 

.9469 

16 

BA.C.  6194 

5* 

+38.  —24 

1     3^ 

+  4  37  58 

+0.3436 

.5545 

+.0498 

—9.6585 

.9496 

16 

X  Sagittarii 

3 

—47    —90 

5  28.1 

+  8  53  21 

—1.1545 

.5523 

+.0599 

—9.6339 

.9555  ! 

16 

(p  Sagittarii 

li 

+63    +34 

13  16.3 

—  7  84  42 

+1.1682 

.5492 

+.0778 

—9.6590 

.9494  . 

16 

a  Sagittarii 

+64    +  8 

17  36.9 

—  3  23  10 

+0.8039 

.5468 

+.0883 

—9.6490 

.9519 

17 

rp  Sagittarii 

5 

+62,  —  7 

2  52.7  +  5  83  51 

+0.6521 

.5420 

+.1086 

—9.6338 

.9555  ' 

17 

X^  Sagittarii 

5J 

+46 

—22 

7  23.9  +  9  55  59 

+0U5797 

.5395 

+.U86 

—9.6223 

.9581  1 

18 

V  Cnpricor. 

5i 

—13    —90 

19  46.7  —  2  60  35 

—0.8658 

.5183 

+.1829 

—9.5044 

9.9766  ! 

22 

X  Pisciuin 

-n39    —90 

15     6.7  —10     3  14 

—1.3344 

.4883 

+.2505 

+7.9320 

0.0000 

22 

X  Piscium 

5 

+57    —30 

23  43.0  —  1  40  38 

+0.2456 

.4886 

+.2505 

+8.2462 

9.9999 

23 

22  Piscinra 

6 

+65 1  —24 

5  19.6  +  3  47     0 

+0.3812 

.4891 

+.2500 

+8.5749 

.9997 
.9857 

25 

»/  Piscium 

4 

+22 

--^1 

il  40.2!+  8  37  21 

--0.4111 

.5143 

+.2220 

+9.4022 

27 

«  Arietis 

4^ 

+90 

+38 

6  39S  +  2  16  14 

+1.1695 

.5385 

+.1598 

+9.6498 

.9708 

28 

q  Ploiadum 

H 

+90 

+12 

3     1.4  —  2     3  35 

+0.7173 

,5545 

+.1183 

+9.6068 

.9612 

28 

b  Pleiadum 

4;- 

+90 

+23 

3     3.5  —  2     1  32 

+0.9076 

.5545 

+.1182 

+9.6037 

.9618 

28 

m  Pleiadum 

7 

+52 

—18 

3  10.0  —  1  55  18 

+0.1461 

.5546 

+.1179 

+9.6161 

.9594 

28 

f  Tauri 

5 

+81 

+  3 

3  11.6  —  1  53  45 

+0.6456 

.5546 

+.1178 

+9.6097 

.9607 

28 

1  Pleiadum 

8 

+90 

+40 

3  18.3  —  1  47  21 

+1.1347 

.5546 

+.1175 

+9.6022 

.9621 

28 

2  Pleiadum 

H 

+83 

+  4 

3  21.2  —  1  44  29 

+0.6667 

.5547 

+.1173 

+9.6097 

.9607 

28 

3  Pleiadum 

9 

+90 

+28 

3  22.2  ^  1  43  30 

—0.9734 

.5547 

+.1172 

+9.6032 

.9620 

28 

4  Ploiadum 

8 

+90 

+11 

3  22.9  —  1  42  55 

+0.7058 

.5547 

+.1171 

+9.6076 

.9611 

28 

5  Pleiadum 

9 

+68 

—  6 

3  23.5 

—  1  42  19 

+0^968 

.5548 

+.1171 

+9.6125 

.9601 

28 

6  Pleiadum 

9 

+90 

+15 

3  24.5 

—  1  41  18 

+0.7623 

.5548 

+.1171 

+9.6068 

.9612 

28 

c  Pleiadum 

5 

+90 

+10 

3  27.9 

—  1  88    2 

+0.6784 

.5548 

+.1170 

+9.6081 

.9610' 

28 

7  Pleiadum 

8 

+90 

+32 

3  29.3 

—  1  86  40 

+1.0330 

.5549 

+.1170 

+9.6024 

.9621  j 

28 

k  Pleiadum 

^J 

+75 

0 

3  29.8 

—  1  36  12 

+0.4855 

.5549 

+.1169 

+9.6113 

.9603 

28 

/  Pleiadum 

7} 

+78 

+  2 

3  33.5 

—  1  32  40 

+0.6212 

.5549 

+.1168 

+9.6108 

.9604 

28 

9  Pleiadum 

8J 

+90 

+23 

3  89.7 

—  1  26  41 

+0.8921 

.5550 

+.1165 

+9.6051 

.9616 

28 

d  Pleiadum 

5 

+90    +42 1 

3  41.6 

—  1  24  49 

+1.1529 

.5550 

+.1164 

+9.6009     .9624 

28 

10  Pleiadum 

8 

+90 

+19 

3  44.5 

—  1  22    4 

+0.8314 

A5&0 

+.1164 

+9.6062!    .9613 

28 

11  Pleiadum 

1 

+90 

+30 

3  49.9 

—  1   16  49 

+1.0028 

.5551 

+.1162 

+9.60361    .9618 

28    12Pleiadum  I 

+83    +  4  1 

3  58.1  —  1     8  55l 

+0.5744 

0.5551 

+.1159 

+9.6107  9.9604 

OOCULTATIONS,    I860. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1860. 


Feb.  28 
28 
28 
28 
28 


28 
28 
28 
28 

28 
28 
28 
28 
28 


28 

28 
28 
28 


28 
28 
29 
Mar.    1 

1 

2 
2 
2 
2 
2 

3 
3 
3 

4 
4 

4 

4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
5 
5 
6 

6 
7 
8 
8 

n 


8tar*8Name. 


13  Pleiadum 
15  Pleiadum 
18  Pleiadam 
p  Pleiadum 

20  Pleiadum 

22  Pleiadum 

21  Pleiadum 
24  Pleiadum 
»;  Tauri 

27  Pleiadum 

29  Pleiadum 
/Pleiadum 
h  Pleiadum 

31  Pleiadum 

32  Pleiadum 

33  Pleiadum 

35  Pleiadum 

36  Pleiadum 

37  Pleiadum 
B.A.C.  1193 

39  Pleiadum 
tp  Tauri 
r  Tauri 
136  Tauri 
139  Tauri 

»  Greminor. 

37  Qeminor. 
w  Geminor. 
48  Geminor. 
A  Geminor. 

^*  Cancri 
»/  Cancri 
35  Cancri 
B.A.C.  2899 
B.A.C.  2906 

38  Cancri 
B.A.C.  2914 

39  Cancri 

40  Cancri 
BA.C.  2919 

<  Cancri 
42  Cancri 
B.A.C.  2925 
B.A.C.  2931 
44  Cancri 

i  Cancri 
7t*  Cancri 
B.A.C.  3345 
A  Leonis 
(f  Leonis 

Q*  Leonis 

V  Leonis 
Z  Virginis 

V  Virginis 
6  Scorpii 


^ 

Limiting 

Wash- 

PanUels. 

ington 

a 

Mean 

s 

North- 

Soath- 

Time  of 

a 

ern. 

em. 

6' 

o 

o 

h.   m. 

8^ 

+90 

+40 

4     0.9 

4 

+90 

+30 

4     6.1 

8 

+90 

+29 

4     7.2 

7* 

+90 

+31 

4     8.0 

8 

+78 

+  1 

4     8.7 

8. 

+90 

+51 

4     9.7 

H 

+72 

—  2 

4     9.7 

8 

+90 

+20 

4  11.4 

3 

+90 

+83 

4  11.5 

+90 

+20 

4  30.5 

8 

+90 

+19 

4  37.6 

5f 

+90 

+44 

4  55.2 

+90 

+86 

4  55.7 

8 

+90 

+18 

4  57.8 

8 

+90 

+19 

4  59.9 

H 

+90 

+29 

5     2.0 

9 

+90 

+30 

5  10.7 

9 

+90 

+32 

5  14.5 

8 

+90 

+23 

5  15.0 

H 

+21 

—47 

5  23.0 

8 

+90 

+15 

5  28.4 

5 

—29 

—63 

18     6.5 

H 

+90 

+19 

19     4.8 

5 

+13 

—47 

7  32.8 

H 

+90 

+47 

9  52.2 

H 

+90 

+21 

3  20.2 

6 

+51 

—16 

7  45.5 

6 

+90 

+31 

10  33.1 

6 

+88 

+  8 

14  87.8 

H 

—  6 

--65 

18  45.5 

5 

+35 

—38 

12  18.6 

6 

—  9 

—69 

22  21.0 

^ 

+27 

—49 

23  25.4 

7 

+82 

— U 

0  29.3 

n 

+  5 

—70 

0  57*4 

7 

—  5 

—70 

1  11.9 

7 

+  8 

—68 

1  16.2 

6 

—23 

—70 

1  21.3 

6 

—21 

—70 

1  23.5 

7 

—  1 

—70 

1  28.2 

6^ 

+  6 

—70 

1  30.1 

6 

—  6 

—70 

1  36.6 

6r 

+  I 

—66 

1  42.1 

7' 

—12 

—70 

2    3.5 

n 

+71 

—10 

2  87^ 

4 

+61 

—18 

3  15.1 

6 

+67 

—  4 

15  52X) 

6 

+90 

—  2 

5  28.6 

5 

+34 

—50 

14  10.7 

5 

+29 

—58 

13     6.7 

6 

+74 

—17 

15  56.3 

H 

+17 

—73 

5  11.3 

5 

—20 

—90 

8  45.0 

5 

—43 

—90 

15  22.8 

5 

+59 

—  9 

18     2Ji 

At  Waahlngton  Mean  Time  of  Ck>njunctlon. 


H 


m.  8. 
6  16 
1  16 
0  8 
59  23 
58  44 


—  0  57  44 

—  0  57  43 

—  0  56     6 

—  0  56     0 

—  0  37  44 

—  0  30  51 

—  0  13  52 

—  0  13  22 

—  0  11  24 

—  0     9  18 

—  0  7  21 
+  015 
+  0  4  44 
+  0  5  16 
+  0  12  55 

+  0  18  9 
—11  31  17 
—10  35  6 
+  0  28  24 
+  2.16  16 

—  4  31  45 

—  0  17  5 
+  2  33  43 
+  693 
+10  16  22 

+  3  7  54 
—11  13  15 
—10  11  17 

—  9     9  50 

—  8  42  50 

—  8  28  53 

—  8  24  44 

—  8  19  50 

—  8  17  44 

—  8  13  15 

—  8  11  20 

—  858 

—  7  59  53 

—  7  89  14 

—  7     6  45 

—  6  30  27 
+  5  37  46 

—  5  15  44 
+  378 
+  1  14     7 

+  3  57  42 

—  7  15     6 

—  4  39  7 
+  1  44  38 
+  1  41   13 


P' 


q' 


Log 
8inl> 


+1.1374 
+1.0055 
+0.9959 
+1.0216 
+0.5202 

+1.2362 
+0.4497 
+0.8445 
+1.0399 
+0.8470 

+0,8312 
+1.1735 
+1.0859 
+0.8130 
+0.8329 

+0.9784 
+0.9979 
+1.0332 
+0.8937 
—0.4013 

+0.7619 
—1.1241 
+0.7668 
—0.5299 
+1.1138 

+0.7998 
+0.1238 
+0.9984 
+0.6243 
—0.8557 

—0.1460 
—0.9305 
—0.3025 
—0.2029 
—0.7069 

—0.8580 
—0.6446 
—1.1189 
—1.0899 
—0.8070 

—0.6896 
—0.8851 
—0.7659 
—0.9680 
+0.4545 

+0.3080 
+0.6378 
+0.7125 
—0.1730 
—0.2783 

+0.6098 
.r-0.5006 
—1.1094 
—1.3341 
+0.6036 


0.5551 
.5552 
.5552 
.5552 
.5552 

.5552 
.5552 
.5552 
.5552 
.5554 

.5554 
.5556 
.5556 
.5557 
.5557 

.5558 
.5560 
.5561 
.5561 
.5563 

.5564 
.5655 
.5662 
.5855 
.5856 

.5879 
.5882 
.5879 
.5875 
.5869 

.5837 
.5785 
.5780 
.5774 
.5774 

.5774 
.5774 
.5773 
.5773 
.5772 

.5772 
.5771 
.5771 
.5770 
.5766 

.5761 
.5711 
.5652 
.5622 
.5553 

.5546 
.5528 
.5535 
.5544] 
0.5703 


.1158 
.1156 
+.1155 
.1155 
.1155 

.1155 
.1155 
.1154 
-.1154 
.1147 

-.1145 
-.1138 
+.1138 
.1138 
.1137 

.1136 

.1133 

+.1131 

+.1131 

+.1127 

+.1125 
+.0823 
+.0798 
—.0228 
—.0285 

-.0812 
-.0948 
-.1038 
-.1144 
-.1263 

-.1729 
-.1961 
-.1992 
-.2015 
-.2024 

-.2029 
-.2031 
-.2032 
-.2033 
-.2034 

-.2035 
-.2037 
-.2039 
-.2046 
-.2059 


coei 


+9.6018 
+9.6041 
+9.6043 
+9.6039 
+9.6119 

+9.6006 
+9.6131 
+9.6069 
+9.6037 
+9.6074 

+9.6079 
+9.6028 
+9.6043 
+9.6088 
+9.6085 

+9.6062 
+9.6062 
+9.6057 
+9.6079 
+9.6284 

+9.6104 
+9.6573 
+9.6308 
+9.6655 
+9.6408 

+9.6303 
+9.6348 
+9.6162 
+9.6153 
+9.6311 

+9.5733 
+9.5527 
+9.5354 
+9.5288 
+9.5374 

+9.5396 
+9.5348 
+9.5443 
+9.5435 
+9.5374 

+9.5347 
+9.5384 
+9.5355 
+9.5382 
+9.504^^ 


9.9622 
.9618 
.9617 
.9618 
.9602 

.9625 
-.9600 
.9612 
.9618 
.9611 

.9610 
.9620 
.9617 
.9608 
.9609 

.9613 
.9613 
.9615 
.9610 
.9567 

.9605 
.9498 
.9562 
.9477 
.9539 

.9563 
.9553 
.9594 
.9595 
.9561 

.9672 
.9704 
.9728 
.9737 
.9725 

.9722 
.9729 
.9716 
.9717 
.9726 


—.2069  +9.5052^ 
—.2318\ +9.4^1 4> 

-.25331 +9.3»S;% 


} 
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ELEMENTS  FOR  FACILITATINQ  THE  CALCULATION  OF  OCCULTATIONS 

OF      1 

PLANETS  AND  STABS  BT  THE  MOON,  FOB  THE  YEAR  I860. 

i 

i 

Limiting 
ParmUete. 

Wash- 

Time  of 
6- 

IM*. 

Mm^VnoB, 

•5 

? 

Narth- 

1    em. 

Sooth- 
em. 

H 

h.  m.   8. 
+  2  44  28 
+  4  47  55 
+  8  27  39 
—10  20  33 
—  7     6  25 

r 

p'  1   «' 

1 

if5) 

eJft 

Utt.  U 
11 
13 
12 
12 

A  Scorpii 
TT  Scorpii 
B.A.C.  5347 
0  Scorpii 
a  Scorpii 

1          0 
1    H-27 

I    -f-61 

-f-52 

'    —14 

i    +18 

-4S 
—  7 
—14 
—90 
--46 

h.    in. 
19     8.3 
21   16.5 
1     4.8 
6  28.8 
9  5a6 

+0.0475  a&702 
+0.6486!    .6706 
+0.6178    .6723 
—0.6910    .6704 

—.1120 
—.1066 
— 0966 
— J)814 
—4)725 

•^.6244 
•^.6372 
—9.6411 
—9.6301 
—9.6437 

9.9676 
.9648 
.9538 
.9564  ' 
.9632 

13 
13 
14 
14 
14 

A  Ophiuchi 
3  Saeittarii 
B.A.C.  6194 
X  Sagittarii 
(ySagittarii 

5 

5 

»i 

—17 
H-63 
-M6 
-^6 
-H64 

—90 
+  8 
—16 
—90 
+12 

4  53.1 
18  20J3 

7  25.1 
11  46.8 
23  49.2 

+11  13  18 
+  0  10  44 
—11  42  54 
—  7    0  30 
+  4M39 

—0.6473 

+0.7901 
+0.4783 
— IJ0O76 
+0.9335 

.6631 
^568 
.6646 
JM79 

—4)200 

+4)149 
+4)507 
+4)596 
+4)679 

•^.6478 

—9.6584 
-^.6339 
—0.6490 

.9522' 
.9469  1 
.9496 
.9555  » 

.9619 ; 

15 
15 
17 
17 
18 

V^  Sapttarii 
Z^  Sagittarii 
V  Capricor. 
6  Capricor. 
i,  Capricor. 

5 

8 

4 

8i 

+65 
-H54 
—  6 
+72 
—13 

+  2 

—15 
—90 
+  8 
—90 

9     1.8 
13  31.8 

1  53.3 
15  12.5 
12  57.0 

—10  29  89 

—  6     8  40 
+  5    3  29 

—  619 

—  8  53  56 

+a7798 
+0JM)63 
—0.7698 
+0.8469 
*4K9683 

.5424 
.5395 
.6168 
.6097 
^996 

+.1080 
+.1178 
+.1813 
+a992 
+.8224 

—9.6839 

—9.6223 
—0.5043 
—9.4850 
—0.3182 

.9555- 

.9581 

3767 

.9787 

3904 

19 
19 
23 
25 
26 

6  Aqnarii 
Q  Aquarii 
17  Pisciam 
•  Arietifl 
ff  Pletadum 

4 
5 

—18 
+12 

1    +15 
+90 
+79 

—90 
—79 
—68 
+25 
+  2 

5  39.5 

7  32.1 
17  20.6 
la  11.5 

8  39.2 

+  7  20  47 
+  9  10  24 
—  7  64  64 
+  9  35  46 
+  5  21  33 

-1.0637 
—0.6720 
—0.5352 
+0.9965 
+0.6281 

.4941 
.4935 
.6114 
.6398 
.6641 

+.2354 
+.2365 
+.2196 
+.1590 
+J170 

—0.1686 
—0.1710 
+9.4022 
+9.5499 
+94i068 

J9952! 

.9952 

.9857 

3708 

3612 

26 
26 
26 
26 
26 

b  Pleiadum 
nt  Pleiadam 
•  Tauri 

1  Pleiadam 

2  Pleiadam 

5 

8 
8i 

+90 
+40 
+65 
+90 
+67 

+12 
—28 

—  7 
+19 

—  6 

8  41.3 

8  47.8 
8  49.5 
8  56.1 
8  59.1 

+  5  23  35 
+  5  29  49 
+  3  31  28 
+  5  37  54 
+  5  40  46 

+0.7202 
— OX)448 
+0.3571 
+0.8300 
+0.3780 

.6642 

.5643 
.5643 
.5544 
.6544 

+.1169 
+.1166 
+.1166 
+.1163 
+.1162 

+9.6037 
+9.6161 
+9.6097 
+9.6028 
+9.6097 

.9618 

.9594 

.9607, 

3621 

3607 

26 

26 
26 
26 
26 

3  Plciadum 

4  Pleiadam 

5  Pleiadum 

6  Pleiadnm 
c  Pleiadum 

9 
8 
9 
9 
5 

+90 
+78 
+55 
+83 
+76 

+16 
-H  1 
—14 
-h  4 
0 

9    0.1 
9    0.7 
9     1.4 
9    2.4 
9     5.9 

+  5  41  46 
+  5  42  20 
+  5  42  58 

+  6  43  57 
+  5  47  17 

+0.7868 
+0.6178 
+0.2073 
+0.5711 
+0.4981 

.6644 
.5544 
.5644 
.5644 
.5645 

+.1161 
+.1161 
+.1161 
+.1161 
+ai69 

+9.6032 
+9.6076 
+9.6125 
+9.6068 
+9.6081 

3620 
.9611 
3601  , 
3612 
.9610 

26 

26 
26 
26 
26 

7  Pleiadam 
k  Pleiadam 
/  Pleiadam 
9  Pleiadum 
d  Pleiadum 

8 
7 
7 
8 
5 

+90 
+61 

+64 

+90 

1    +90 

+20 
—10 
—  8 
+12 
+28 

9     7;)  +  5  48  38 
9     7.8  +  5  49     8 
9  11.5  +  5  52  41 
9  17.7,  +  5  68  40 
9  19.6,  +  e    0  34 

+0.8470 
+0.2963 
+0^17 
+0.7044 
+0.9665 

.5545 
.6645 
.6545 
.6546 
.5646 

+.1168 
+.1168 
+.1157 
+.1154 
+.1154 

+9.6024 
+9.6113 
+9.6108 
+9.6051 
+9.6009 

3621  i 
.9603  1 
.9604  1 
.9616 
.9624 

26 
26 
26 
26 
26 

10  Pleiadam 

11  Pleiadom 

12  Pleiadam 

13  Pleiadimi 
15  Pleiadam 

8 

8 
8 

+90 
+90 
+67 
+90 
+90 

+  8 
+12 
—  5 
+27 
+18 

9  22.5  +  6    3  21 
9  28.0  +  6     8  40 
9  36.3  +  6  16  38 
9  39.0  +  6  19  17 
9  44.3  +  6  24  21 

+0.8160 
+0.3860 
+0.9515 
+0.8187 

.5546 
.5647 
.5547 
.5647 
.6647 

+.1162 
+.1150 
+.1148 
+.1147 
+.1145 

+94062 
+9.6036 
+9.6107 
+9.6818 
+9.6041 

.9613 
.9618  1 
3604 
3622 
.9618 

26 
26 
26 
26 
26 

16  Pleiadam 
18  Pleiadam 
p  Pleiadam 
20  Pleiadam 
22  Pleiadam 

8 

+90 
+90 
+90 
+64 
+90 

+42 
+18 
+19 
—  8 
+34 

9  44.8  +  6  24  52 
9  45.5  +  6  25  31 
9  46.21  +  6  26  16 
9  46.9!  +  6  26  53 
9  48X)  +  6  27  54 

+1.1624 
+0.8091 
+0.8352 
+0.3310 
+1^508 

.5547 
.5647 
.5547 
.5547 
.6647 

+.1145 
+.1144 
+.1144 
+.1144 
+.1144 

+94^987 
+9.6043 
+9.6039 
+9.6119 
+9j6004 

.9628 
.9617 
.9618 
.9602 
.9626 

26 
26 
26 
26 
26 

21  Pleiadam 
24  Pleiadam 
i^Taari 
27  Pleiadam 
29  Pleiadum 

+59 
+90 
+90 
+90 
+90 

—12 

+  9 
+20 
+  9 
+  8 

9  48.0 

9  49.7 

9  49.8 

10     8.9 

10  16.1 

+  6  27  57 
+  6  29  33 
+  6  29  40 
+  6  48     9 
+  6  55    3 

+0.2597 
+0.6567 
+0.8585 
+0.6599 
+O.6430 

.5647 
.5548 
.5648 
.6650 

+.1144 
+.1143 
+.1143 
+.1136 
+.1138 

+9J131 
+9.6068 
+9.6037 
+9.6074 
+94(079 

3600 
.9612 
.9618  i 
.9611 
.9610 

26 
26 
26 
26 
26 

s  Pleiadam 
/Pleiadum 
A  Pleiadum 

30  Plciailum 

31  Pleiadum 

7* 

4' 

5 

8} 

8 

+90 
+90 
+90 
+90 
+89 

+46 
+29 
+23 
+44 
+  7 

10  28.4 
10  33.9 
10  34.4 
10  3.5.1 
10  36.5 

+  7     6  54 
+  7  12  IS 
+  7  12  41 
+  7  13  25 
+  7  14  41 

+1.1863 
+0.9872 
+0.8993 
+1.1673 
+0.6247 

.5563 
.6563 
.6563 
i^553 
a6663 

+.1129 
+.1127 
+.1127 
+.1127 
+.11 261 

+9.5993 
+9.6028 
+9.6043 
+9.5999 
+9.6087 

.9627 
.0620 
.9617 
.9626 
9.9606 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION  OF  OCOULTATIONS  OF 

PLANETS  AND  STABS  BT  THE  MOON,  FOB  THE  YEAB  1860. 

Sato. 

8«H>tNUM. 

i 

Limiting 

Waah- 

At  Washington  Vma  Time  of  Conjonotlon. 

1 

North- 
em. 

South- 
ern. 

Time  or 

6- 

H 

Y 

j^ 

?' 

^ 

cos  2> 

9l«r.S6 
96 

26 
26 
26 

32Pl6iadttm 
33PIeiadiiBi 

35  Pleiadom 

36  Fleiadam 
37Ptoiftdii]n 

» 

? 

9 

8 

o 
-4-90 
^-90 
^90 
^90 
-f.90 

o 
4-  8 
4-17 
4-18 
4-20 
4-12 

h.  m. 
10  38.6 
10  40.6 
10  49.5 
10  53.3 
10  53.9 

h.m.  f. 
4-  7  16  49 
4-  7  18  44 
-1-  7  27  17 
4-  7  30  57 
-f-  7  31  30 

4-0X449 
4-0.7911 
4-0.8108 
4-0.8463 
-H>.7058 

0.5654 
.5554 
.5555 
.5555 
.5555 

4-.1126 
-I-.1125 
4-.1125 
4-.1122 
4-.1121 

4-9,6085 
+9.6062 
+9.6062 
-H9.6057 
4-9.6080 

9.9609 
.9613 
.9613 
.9615 
.9610 

26 
26 
26 
26 
27 

SSPleifldM 
B.A.a  U92 
S9PlMadiim 
40  Pleiadom 

? 

3 

4-90 
-MO 
4-82 
-1-90 
+84 

4-62 
—69 
4-4 
4-43 
4-8 

10  56ii 

11  1.9 
11     7.3 
11  18.8 

0  62.9 

4-  7  32  48 

4-  7  39  15 
-f-  7  44  29 
-1-  7  65  30 
—  2  59  40 

-1-1.2431 
—0.5968 
4-0.5555 
-1-1.1633 
4-0.5735 

.5555 
.5565 
J»556 
.5558 
J&642 

4-.112I 
4-.1118 
4-.1117 
4-.1114 
4-.0787 

4-9.5993 
4-9.6284 
4-9.6104 
-f-9.6014 

-f-9.6308 

.9627 
.9567 
.9605 
.9623 
.9562 

28 
28 
29 
SO 
SO 

136  Tanri 
139Tkiin 
•  Geminor. 
A  Qeminor. 
^•Ganeri 

5 
3 

H 

5 

0 

-f90 
-4-88 
—22 
-f-25 

—63 
4-33 
4-10 
—65 

—48 

14    6JS 
16     1.2 

10  28.5 

2  25.6 

20  38J0 

4-  8  48  27 
4-10  39  49 
4-  4  24     7 
—  4  15  42 
—10  44  55 

—0.7440 
4-0.9228 
4-0.6079 
—1.0688 
—0.3345 

J»782 
J>788 
.6792 
.5768 
J>715 

—.0221 
—.0278 
-^0804 
—.1236 
—.1686 

-f.9.6655 
4-9.6408 
4-9.6303 
4-9.6311 
4-9.5733 

.9477 
.9539 
.9563 
.9561 
.9672 

31 
31 
31 
31 
31 

irCuorl 
35Caiicri 
B.A.C.  2899 
B.A.C.  2906 
88Ctticn 

6 

—24 

-»-17 
-h23 
—  7 
—18 

— «9 
—59 
—53 
—70 
—70 

7  2.7 

8  9.6 

9  15.8 
9  45.0 

10  ao 

—  0  43  37 
4-  0  20  46 
4-  1  24  35 
H-  1  62  40 
4-278 

—1.1218 
—0.4818 
—0.3794 
—0.8910 
—1.0445 

.5677 
.5673 
.5670 
.5668 
M6S 

—.1912 
—.1939 
—.1961 
—.1973 
—.1977 

4-9.5526 
+9.5354 
+9.6288 
+9.5375 
+9.5396 

.9704 
.9728 
.9737 
.9725 
.9722 

31 
31 
31 
SI 
31 

B.A.C.  2914 
d9Caiicri 
40C«iGri 
BjLC.  2919 
iCaacri 

7 
6 
6 

7 
4 

—  3 
—47 
—41 
—14 

—  6 

—70 
—70 
—70 
—70 
—70 

10    3.6 
10    9.8 
10  12.0 
10  16.9 
10  19.0 

4-  2  10  36 
+  2  16  81 
4-  2  18  41 
-H  2  23  23 
-h  2  26  22 

—0.8245 
—1^92 
—1.2803 
—0.9922 
—0.8730 

.5666 
.5666 
.5666 
.5666 
.5666 

—.1978 
—.1980 
—.1981 
—.1981 
—.1982 

+9.5347 
+9.5443 
+9.5436 
+9.5373 
+9il347 

.9729 
.9716 
.9717 
.9726 
.9729 

31 
31 
81 
31 
31 

42C«icri 
B.A.C.  2925 
B.A.C.  2931 
44Caii€ri 
aCaocri 

—20 
—11 
—27 
4-60 
-h51 

—70 
—70 
—70 
—18 
—26 

10  26.6 
10  31.8 

10  53.6 

11  28.6 

12  8.2 

-h  2  31  48 
4-  2  37  17 
4-  2  68  42 
4-  3  32  27 
4-  4  10  38 

— 1;0713 
—0.9506 
—1.1550 
4-0.2923 
4-0.1423 

J&664 
.5661 
.5661 
.5660 
.5660 

—.1989 
—.1991 
—.1996 
—.2014 
—.2020 

+9.5383 
+9.5354 
+9.5382 
+9J5049 
+9.5052 

.9724 
.9728 
.9724 
.9766 
.9765 

Apr.    1 
1 
S 
2 
3 

18  Leonis 
B.A.C.  3345 
A  Leonis 
dhdoaw 
V  Leonis 

6 
6 
5 
5 

4-63 
4-81 
4-28 
-1-25 
4-15 

—81 

—  8 
—66 
—62 
—76 

14  45.8 

15  16.8 
0  14.6 

23  44.2 

16  3.7 

4-  5  50  26 
4-  6  20  20 
—  9     0  49 
—10  20  15 
4-  6  25  29 

4-0.34S0 
4-0.5914 
—0.2914 
-OJ1478 
— 0J)320 

JS564 
.5563 
JI539 
.5499 
.6500 

—.2467 
—.2472 
—.2581 
—.2758 
—.2789 

+9.3336 
+9.3204 
-h9.2679 
+8.8713 
—6.9882 

.9897 

.9903 

.9924 

9.9987 

OXKXX) 

4 
4 
5 
5 
7 

9  Virginis 
Z  Viigiois 
V  Virginis 
75  Virginis 
B^C.  4984 

6 
5 
5 
6 
6 

-1-82 
—18 
—37 
4-59 
4-67 

4-12 
—90 
—90 
—28 
4-27 

17  20.3 
19  45.0 

2  21.2 

18  56.2 
11     5J 

4-  6  49  29 
4-895 

—  9  28  40 
4-  6  80  48 

—  2  49  25 

4-lX)118 
— 1X)705 
—1.2794 
4-0.3830 
4-1.1293 

.5541 
.5551 
.5576 
.5626 
.5765 

—.2689 
—.2667 
—.2610 
—.2376 
—.1580 

—9.1789 
—9.0998 
—9.1838 
-^4029 
—9.5998 

9.9950 
.9965 
.9949 
.9857 
•9626 

7 
8 
8 
8 
8 

42  Libra 
frSeorpu 
A  Scorpii 
It  Scorpii 
B.A.C.  5347 

1* 

5 

? 

—11 

4-66 
4-87 
4-65 
4-64 

— «0 
4-  2 
—29 
4-  6 
—  2 

23  22.1 
8  37.1 
4  41.0 
6  45.8 

10  27.8 

4-  8  68  36 
—10  66  12 

—  9  64  46 

—  7  64  49 

—  4  21  27 

-4).707l 
4-0.7894 
-1-0.2413 
4-0*8379 
4-0.7091 

.5794 
.5797 
.5799 
.5801 
.5802 

—.1262 
—.1151 
—.1122 
—.1066 
—.0962 

—9.5982 
—9.6312 
—9.6244 
—9.6373 
—9.6411 

.9629 
.9561 
.9576 
.9548 
.9538 

8 
8 
8 
2 

9 

aBcorpii 
aSooqwi 
22  Scorpii 
AOpbiiiohi 
43  Ophinchi 

5 
6 

—  3 

4-80 
— «4 

—  5 
4-72 

—74 
—33 
—90 
—70 
4-44 

15  42.9 

18  59.1 

19  20.2 
13  30.6 

16  41.2 

H-  0  41  28 
4-  8  50    2 
-f-  4  10  24 
—  2  21  27 
4-  0  41  67 

—0.4742 
4-0.1676 
—1.2210 
—0.4095 
4-1.2334 

.5802 
.5797 
.5798 
.5762 
.5752 

—.0817 
—.0727 
—.0720 
—.0200 
—.0113 

—9.6301 
—9.6437 
—9.6227 
—9.6478 
—9.6716 

.9564 
.9532 
.9580 
.9522 
.9459 

10 
10 
10 

11 
11 

3S«Attarit 
BA.C.  6194 
ISagtttarii 
tfSagittarii 
V'Sagittarii 

5 

4-63 
4-63 
—19 

4-64 
-1-65 

4-20 
—  1 
-90 
4-35 
4-19 

2  37.0 

15  23.2 
19  39.3 

7  27.1 

16  29.9 

4-10  15  12 

—  1  26  59 
4-  2  39  43 

—  9  67  44 

—  1  13  49 

-H).7209 
—0.7473 
-f-1.1776 
4-1.0283 

.5709 
.5688 
.5616 
.5536 
0.5470 

4-.0160 
-I-.0500 
4-.0605 
4..O888 
-f-.109l 

—9.6684 
—9.6684 
—9.6340 
-^.6490 
—^.6338 

.9469 
.9496 
.9555 
.9519 
9.9555 

52 
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OCCULTATIONS,    186»i 


! 
ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OC0ULTATK)H8  01     | 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1860. 

£         Llmitiac 
1         ^arsUels. 

Waah- 

AtWaahiflctonBfcwitimeorOooJaaetlMi. .             1 

Dat0. 

Star's  Name. 

S  t 

11 

1 

North- 
ern. 

South, 
em. 

Time  of 

6. 

H 

r 

P' 

q' 

I^ 

J^i 

1          o 

o 

h.   m. 

h.  m.  >. 

■ 

Apr.  11 

/»  Sagittarii 

5i     -4-66 

+  8 

20  55.6 

+  8     2  47 

+0.8774 

0.5445 

+.1181 

—9.6225  19161  I 

12 

a  Capricor. 

5:1    -48 

-^0 

22  36.9 

+  3  53  45 

—156911    .5252 

+.1666 --«.5246    .9742; 

13 

V  Capricor. 

5| 

4-  7 

—75 

8  52.8 

—10    9  27 

—0.50631    .5183 

+.1810  — 9JMM4    .9767' 

13 

19  Capricor. 

6 

+72 

—  5 

16  22.2 

—  2  53  34 

+0.6923 

.5136 

+.19141—9.5003    .9771 

13 

6  Capricor. 

4 

4-78 

+20 

22     7.4 

+  2  41  23 

+1.0824 

.5101 

+.1984  —9.4649    .9787 

14 

X  Capricor. 

H 

0 

—90 

19  48.0 

—  0  15  27 

—0.7469 

.4990 

+.1M9  — 9i»82.  .9904 

15 

&  Aquarii 

4 

—  5 

—90 

12  S9.5 

—  8     1  35 

—0.8656 

^93^ 

+.1883 

—9.1685    .9952 

15 

Q  Aquarii 

5 

+21 

—65 

14  22.0 

—  6  12  12 

—0.8789 

^90S 

+Jn46 

—9.1708  19952 

17 

X  Pisciam 

*1 

—29 

—90 

4     2.8 

+  6  27  23 

—1.2297 

.4899 

+.2420 

+7.9823.  OXnOO 

17 

X  Pisciam 

5 

+60 

—27 

12  35.1 

—  9  13  36 

+OJI124 

^911 

+.2477 

+&246I  19999 

17 

22  Pisciam 

6 

+68 

—21 

18     8.8 

—  8  48  53 

+0.4254 

.4918 

+.2478 

+8ii750 

J997 

22 

a  Pleiadam 
6  Pleiadum 

H 

+65 

-7 

14  18.7 

—11  11  31 

+03579 

.5585 

+.1165 

+9.6068 

.9612 

22 

4 

+81 

+  3 

14  20.8 

—11     9  30 

+0.5495 

.5585 

+.1164 

+9.6086 

.9618 

22 

m  Pleiadum 

7 

+31 

—37 

14  27.2 

—11     3  17 

—0.2133 

.5586 

+.1161 

+9.6161 

.9594 

22 

•  Tauri 

5 

+54 

—16 

14  28.9 

^U     1  42 

+0.1869 

.5586 

+.1160 

+«.6097 

.9607 

22 

1  Plciadom 

8 

+90 

+  9 

14  35.6 

—10  55  19 

+0.6592 

.5586 

+.1157 

+9.602$ 

.9621 

22 

2  Pleiadum 

H 

+55 

—14 

14  38.5 

—10  52  28 

+0.2079 

.5586 

+.1155 

+9.6097 

.9607 

22 

3  Pleiadum 

9 

+87 

+  7 

14  39.5 

—10  51  28 

+0.6153 

.5587 

+.1155 

+9.6032 

.9620 

22 

4  Pleiadum 

8 

+64 

—  7 

14  40.1 

—10  60  55 

+0.8475 

.5589 

+.1155 

+9.6075 

.9611 

22 

5  Pleiadum 

9 

+45 

—23 

14  40.7 

—10  50  20 

+0.0376 

^590 

+.1156 

+9.6124 

.9601 

22 

6  Pleiadum 

9 

+68 

—  5 

14  41.8 

—10  49  19 

+0.4004 

.5590 

+.1154 

+9.6068 

.9612 

22 

c  Pleiadum 

5 

+63 

—  9 

14  45.2 

—10  46     2 

+0.3228 

.5590 

+.1152 

+9.6081 

.9610 

22 

7  Pleiadam 

8 

+90 

+10 

14  46.5 

—10  44  41 

+0.6756 

.5590 

+.1152 

+9.6024'  .9621 

22 

k  Pleiadum 

H 

+50 

—19 

14  47.0 

—10  44  14 

+0.1260 

.5590 

+.1151 

+9.6118}  .9603 

22 

I  Pleiadum 

4 

+51 

—17 

14  60.7 

—10  40  89 

+0.1612 

.5590 

+.1150 

+9.6108    .9604 

22 

9  Pleiadum 

H 

+79 

+  2 

14  66.9 

—10  34  45 

+0.5326 

.5590 

+.1147 

+9.6050    .9616 

22 

d  Pleiadum 

5 

+90 

+17 

14  58.8 

—10  32  52 

+0.7947 

.5590 

+.1147 

+9.6009    .9624 

22 

10  Pleiadum 

8 

+74 

—  1 

15     1.7 

—10  30     6 

+0.4722 

.5590 

+.1145 

+9.6062    .9613 

22 

11  Pleiadum 

^ 

+90 

+  8 

15  -  7.1 

—10  24  51 

+0.6439 

.5590 

+.1148 

+9.6036    .9618 

22 

12  Pleiadum 

7* 

+56 

—14 

15  15JI 

—10  17     0 

+0.2137 

.5591 

+.1139 

+9.6107 

.96041 

22 

13  Pleiadum 

H 

+90 

+16 

15  18.0 

—10  14  20 

+0.7780 

.5591 

+.1138 

+9J6018 

.H« 

22 

14  Pleiadum 

9 

+90 

+32 

15  20.6 

—10  11  51 

+1.0273 

.5591 

+.1137 

+9.5978.  .9629 

22 

15  Pleiadum 

.1 

+90 

+  9 

15  23.2 

—10     9  22 

+0.6458 

.5592 

+.1136 

+9.6040;  .9618 

22 

16  Pleiadum 

+90 

+29 

15  23.7 

—10     8  54 

+0.9786 

.5592 

+.1135 

+9.59871  .9628 

22 

17  Pleiadum 

8^ 

+90 

+36 

15  24.3 

—10     8  19 

+1.0772 

.5593 

+.1135 

+9.69701  .9631 

22 

18  Pleiadum 

8 

+90 

+  8 

15  24.4 

—10     8  13 

+0.6364 

.5594 

+.1185 

+9.6042 

.9617 

22 

p  Pleiadum 

H 

+90 

+  9 

15  25.1 

—10     7  29 

+0.6622 

.5594 

+.1185 

+9.6039 

.9618 

22 

19  Pleiadum 

8 

+90 

+45 

15  25.5 

—10    7    4 

+1.1744 

.5595 

+.1135 

+9J5954 

.9634 

22 

20  Pleiadum 

8 

+52 

—17 

15  25.8 

—10     6  49 

+0.1598 

.5595 

+.1135 

+9.6119 

.9602 

22 

22  Pleiadam 

8 

+90 

+22 

15  26.8 

—10    5  50 

+0.8772 

.5595 

+.1134 

+9.6004 

.9625 

22 

21  Pleiadum 

a 

+48 

—20 

15  26.9 

—10     5  49 

+0.0886 

.5596 

+.1134 

+9.6131 

.9600 

22 

23  Pleiadum 

8} 

+90 

+41 

15  28.2 

—10    4  29 

+1.1347 

.5596 

+.1133 

+95962 

.9633 

22 

24  Pleiadum 

8' 

+75 

0 

15  28.5 

—10    4  11 

+0.4848 

.5596 

+.1133 

+9.6068 

.9612 

22 

»;  Tauri 

3 

+90 

+11 

15  28.6 

—10     4     7 

+0.6808 

.5596 

+.1133 

+9.6036 

.9618 

22 

25  Pleiadam 

+90 

+49 

15  32.5 

—10    0  20 

+1.2151 

.5596 

+.1132 

+9.5949 

.9635 

22 

26  Pleiadam 

9 

+90 

+61 

15  85.2 

—  9  57  47 

+1.2915 

.5596 

+.1131 

+93939 

.9637 

22 

27  Pleiadum 

H 

+75 

0 

15  47.6 

—  9  45  51 

+0.4864 

.5598 

+.1198 

+9.6073 

.9611 

22 

29  Pleiadum 

8 

+74 

—  1 

15  54.7 

—  9  38  59 

+0.4699 

.5598 

+.1127 

+9.6079 

.9610 

22 

s  Pleiadum 

:i 

+90 

+31 

16     6.9 

—  9  27  14 

+1.0120 

.5598 

+.1119 

+9J>994 

.9627 

22 

/Pleiadum 

+90 

+18 

16  12.3 

—  9  22     1 

+0.8134 

.5598 

+.1118 

+9.6029 

.9620 

22 

h  Pleiadam 

li 

+90 

+13 

16  12.8 

—  9  21  33 

+0.7256 

.5598 

+.1118 

+9.6043 

.9617 

22 

30  Pleiadam 

+90 

+30 

16  13.6 

—  9  20  46 

+0.9927 

.5598 

+.1116 

-1-9.5998 

.9626 

22 

31  Pleiadam 

s" 

+72 

—  2 

16  14.8 

—  9  19  34 

+0.4521 

.5598 

+.1115 

+9.6087 

.9608 

22 

32  Pleiadum 

8 

+74 

—  1 

16  17.0 

—  9  17  29 

+0.4718 

.5598 

+.1114 

+9.6085 

.9609 

22 

33  Pleiadum 

JL 

+88 

+  7 

16  19.0'—  9  15  32 

+0.6164 

0.5598  +.1113 

^-9.6062l  9.9613  J 
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ELEMKNTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS:  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1860. 

1 

LImltios 
Plzmllete. 

Waah- 

Bale. 

Bter^ftName. 

1 

North- 
era. 

^*!'- 

Time  of 
6' 

H 

Y 

P" 

?'      1     »ta5) 

^ 

i 
Apr.  22 

34  Pleiadam 

7* 

o 
4-90 

o 
4-48 

h.  m. 
16  27.3 

h.  m.  f . 
—  9     7  29 

+1.2028 

0.5601 

+.1111 

+9.5969 

9.9631 

22 

dSPleiadum 

9 

-H90 

4-  8 

16  27.7 

—  977 

4-0.6359 

.5601 

+.1111 

+9.6062 

.9613 

22 

86  Pleiadum 

9 

4-90 

4-10 

16  31.5 

—  9     3  26 

4-0.6714 

.5603 

+.1110 

+9.6057 

.9615 

22 

37  Pleiadum 

8 

-f.79 

4-3 

16  32.1 

—  9     2  53 

+0.5316 

3603 

+.1109 

+9.6080 

.9610 

22 

asPMadntt 

8 

-f-90 

4^ 

16  33.5 

—  9     1  35 

+1.0666 

.5604 

+.1109 

+9.5993 

.9627 

22 

B.AC.  1192 

«i 

—  1 

—65 

16  40^ 

—  8  55  15 

—0.7670 

.5604 

+.1107 

+9.6284 

.9567 

22 

39  Pleiadum 

8 

-H68 

—  4 

16  45.5 

—  8  50     2 

4-0.3993 

.5605 

+.1106 

+9.6104 

.9605 

22 

40  Pleiadom 

'4 

-f-90 

4-30 

16  55.9 

—  8  40    2 

4-0.9870 

.5606 

+.1103 

+9.6014 

.9623 

23 

xTanri 

-f-67 

—  1 

6  23.5 

+  4  18  17 

4-0.3784 

.5682 

+.0773 

+9.6308 

.9562 

24 

Yes  us 

-f-90 

+26 

7  164 

+  4  14  45 

4-0.7681 

.5338 

+.0053 

+9.6415 

.9538 

24 

ISSTanri 

5 

—17 

*-^ 

19  28.9 

—  8    0  38 

—0.9824 

.5781 

—.0236 

+9.6655 

.9477 

25 

«  Geminor. 

H 

-f.66 

—  3 

15  59.1 

+11  42     8 

4-0.3545 

.5778 

—.0805 

+9.6303 

.9563 

26 

JUPITBB 

+90 

+43 

10  23.8 

+  5  24  13 

+1.1714 

.5678 

—.1278 

+9.5848 

.9653 

27 

H*  Caacri 

5 

-h  9 

—64 

2  40.8 

—  2  54  39 

—0.6085 

.5658 

—.1668 

+9.5734 

.9672 

27 

dCaacrl 

6 

-h90 

+28 

12  54.fi 

+  6  56  55 

+1.0723 

.5614 

—.1881 

+9.5030 

.9768 

27 

B.A.C.  2854 

1} 

-^62 

—24 

12  55.9 

+  6  57  57 

+0.1585 

.5614 

—.1882 

+9.5226 

.9745 

27 

85  Cancai 

-H  1 

—67 

14  29.1 

+  8  27  45 

—0.7591 

.5605 

—.1915 

+9.5354 

.9728 

27 

B.A.C.  2899 

-H  7 

—69 

15  37.1 

+  9  33  19 

—0.6552 

.5599 

—.1937 

+9.5288 

.9737 

27 

B.A.C.  2906 

H 

—27 

—70 

15  57.0 

+  9  52     6 

—1.1776 

.5601 

—.1944 

+9.5375 

.9725 

27 

38Caacii 

—51 

—70 

16  22.4 

+10  17     0 

—1.3286 

.5596 

—.1951 

+9.5396 

.9722 

27 

B.A.C.  2914 

—23 

—70 

16  26.1 

+10  20  84 

—1.1056 

.5595 

—.1952 

+9.5348 

.9729 

27 

B.A.C.  2919 

-~41 

—70 

16  89.7 

+10  83  41 

—1.2753 

.5596 

—.1956 

+9.5378 

.9726 

27 

•  Cancri 

6^ 

—27 

—70 

16  41.8 

+10  35  43 

—1.1543 

.5592 

—.1957 

+9.5347 

.9729 

27 

B.A.C.  2925 

6 

—35 

—70 

16  54.5 

+10  47  56 

—1.2325 

.5594 

—.1960 

+9.5355 

.9728 

27 

44  Caacri 

H 

-h44 

—32 

17  53.3 

+11  44  88 

+0.0250 

.5578 

—.1978 

+9.5049 

.9766 

27 

a  Cancri 

H-36 

—40 

18  33.5 

—11  86  38 

—0.1247 

.5587 

—.1992 

+9.5052 

.9765 

28 

n*  Cancri 

-*-56 

—22 

7  59.5 

+  1  20  52 

+0.2426 

.5531 

—.2051 

+9.4274 

.9839 

29 

ALeonis 

-f-15 

—71 

7  45.6 

+  0  17  52 

—0.5344 

.5448 

—.2525 

+9.2678 

.9924 

30 

^^Leonis 

-f-14 

—76 

8     1.3 

—  0  15  17 

—0.5502 

.5411 

—.2695 

+8.8813 

.9987 

30 

e^LeoniB 

-1-58 

—29 

10  59.8 

+  2  87  16 

+0.2691 

.5412 

—.2706 

+8.6801 

9.9995 

May    1 

vLeontB 

^k 

-+-  6 

—90 

0  51.6 

—  7  58  44 

-rO.7005 

.5420 

—.2726 

—6.9887 

0.0000 

r  Virginia 

—26 

—90 

5  16.1 

—  4  31  45 

—1.1690 

.5492 

—.2613 

—9.0998 

9.9965 

V  Vii^nia 

—48 

—90 

12     0.5 

+  1  58  41 

—1.3593 

.5517 

—.2553 

—9.1838 

.9949 

42  Libras 

H 

—  5 

—84 

9  26J) 

—  393 

—0.5895 

.5832 

—.1229 

—9.5984 

.9628 

ftSoorpii 

H-65 

+11 

13  39.5 

+  0  54  18 

+0.9139 

.5837 

—.1135 

—9.6312 

.9561 

A  Scorpii 

-M4 

—22 

14  42.9 

+  1  55  14 

+0.3692 

.5840 

—.1108 

—9.6244 

.9576 

BA.C.  5255 

4-48 

—19 

14  56.9 

+  2     8  42 

+0.4309 

.5840 

—.1103 

—9.6258 

.9573 

4ScoTpU 

+64 

+47 

15  26.8 

+  2  37  21 

+1.2578 

.5841 

—.1086 

—9.6396 

.9542 

TT  Sooi^il 

H 

4-65 

+15 

16  46.6 

+  3  54    4 

+0.9685 

.5842 

—.1051 

—9.6372 

.9548 

B.A.C.  5314 

4-54 

—12 

18  34.1 

+  5  37  23 

+0.5440 

.5847 

—.1003 

—9.6336 

.9556 

BA.C.  5347 

4-64 

+  7 

20  26.5 

+  7  25  22 

+0.8505 

.5849 

—.0947 

—9.6411 

.9538 

0  Scorpii 

H 

4-  5 

—63 

1  382 

—11  35     7 

—0.3200 

.5851 

—.0803 

—9.6301 

.9564 

a  Scorpii 

i| 

-h38 

—24 

4  52.1 

—  8  28  52 

+0.3256 

.5855 

—.0713 

—9.6437 

.9532 

22  Scorpii 

—39 

—90 

5  13.0 

—  8     8  48 

—1.0558 

.5853 

—.0705 

—9.6228 

.9580 

A  Ophinchi 

4-  5 

—56 

23     7.8 

+  9    3  51 

—0.2129 

.5828 

—.0190 

—9.6478 

.9522 

3Sagittarii 
BA.C.  6194 

4-63 

+45 

12     1.2 

—  2  32  38 

+1.2283 

.5779 

+.0176 

—9.6684 

.9469 

4-63 

+15 

0  33.6 

+  9  31  21 

+0.9510 

.5710 

+.0517 

—9.6584 

.9496 

X  Sagittarii 

—  6 

—77 

4  49.0 

—10  22  34 

—0.4987 

.5684 

+.0624 

—9.6340 

.9555 

flp  Sagittarii 

4-65 

+54 

1  13.1 

+  9  17  13 

+1.2888 

.5538 

+.1108 

—9.6338 

.9555 

jr'  Sagittarii 

H 

4-66 

+18 

5  34.2 

—10  30  47 

+1.0081 

.5401 

+.1184 

—9.6223 

.9581 

Mass 

4-67 

—  3 

16  43.8 

+  0  18  13 

+0.7190 

.5152 

+.1410 

—9.5965 

.9632 

<f  Capricor. 

H 

—21 

—90 

6  51.1 

—10    4  17 

—0.9629 

.5298 

+.1672 

—9.5248 

.9742 

TT  Capricor. 

5 

—47 

—90 

10  42.9 

—  6  19  52 

—1.2706 

.5267 

+.1733 

— 9A052 

.9765 

V  Capricor. 

1 

4-23 

—54 

16  58.9 

—  0  15  35 

—0.1994 

.5220 

+.1824 

—9.5043 

.9767 

, 

—  

I  Capricor. 

4-16 

—69 

3  29.9'  +  9  14  13 

—0.4383 

0.50051  +.22091  —9.3185 

.1 9.9904  \\ 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  8TABS  BT  THB  HOON«  FOB  TH£  TBAB  1860. 

4 

lis^ 

Wash- 

Tlm«or 
6^ 

AtWMlii]«t<toafflMTfaiMofOoiaiiiictioii.                  ! 

Iteto. 

Stv^sNoM. 

1 

North- 
em. 

Soath- 
•rn. 

B 

y 

P' 

^      1     ^ 

J?5, 

Mftf  18 

12 
U 
14 
17 

B  Aquarii 
Q  Aqnarii 
M  Pisciam 
1  Piscium 
t;  Piscium 

4 

5> 

4 

5 

4 

o 
4-11 
4-37 
—10 
4-77 
4-18 

o 
—78 
—47 
-«0 
—14 
—64 

h.   m. 
80  11.7 
22    3.9 
11  42.2 
80  15.2 

7  20.6 

h.  m.  t. 
4-  1  98  17 
4-  8  17  29 
—  854 
4*  0  14  16 
4-  9  40  15 

-^.5667 
—0.0893 
—0.9788 
4-0J1467 
—0.4678 

04940 
.4933 
4889 
4898 
.5156 

-h.9386 
4-.8336 

4-.8455 
4-J465 
4-.9465 

—9.1685 
—9.1707 
4-7.9383 
4-8.2469 
4-9.4088 

9M58 
9.9952 
0X)000 
9.9999 
.9857 

82 
S2 
82 
83 
84 

136  Tanii 
139  Taari 
0  Oeminor. 

JUPITBR 

ft'Cancri 

5 

5 

—31 

4-79 
+52 
4-80 
—  6 

—68 
4-10 
—13 
0 
—68 

1  S7A 

3  31.4 

21  49.4 

28  35.8 

8  11.1 

—  0    4  38 
4-  1  44  47 

—  4  40  13 

—  S  58     4 
4-  4  98  57 

—1.1884 

4-0.5196 
44).1635 
4-0.5489 
—0.8441 

J(855 
.5853 
.5832 
.5656 
.5689 

-.0956  4-93655 
— J0ai8  4-9.6408 
—.0888  4-a6303 
—.1471  4-93729 
—.1680  4-93733 

.9477 
.9540  1 
.9563! 
.9673  . 
.9678 

84 
84 
84 
84 
84 

B.A.C.  2854 
35  Cancri 
B.A.C.  2899 
44  Cancri 

6 
6 
6 

7 
H 

4-90 

4-38 
—15 
—  8 
4-30 

4-11 
—37 
—70 
—71 
—46 

18  28.0 
18  24.1 
^9  57.1 
81     5.3 
as  90.9 

—  9  47  83 

—  9  46  32 

—  8  16  52 

—  7  11     6 

—  5    0  92 

4-0^343 
— OX)889 
— 1j0079 
—0.9044 
—0.8269 

.5688 
3698 
3620 
3613 
3602 

—.1897  4-93080 
—.1898  4-93225 
—.1924  4-93354 
—.1945  4-93288 
—.1986  4-93049 

.9768 
.9745 
^728 
.9737 
.9766 

24 
86 
87 
87 
88 

S  Cancri 

ALeonis 

(/Leonis 

e*Leoni8 

vLeonis 

4 
5 
5 
5 
4 

4-22 

0 

0 

4-90 

—  8 

—54 

—80 
—86 
4-80 
—90 

0     IJ 

13  27.8 

14  7.8 
80  83.8 

7  80.0 

—  4  81  27 

4-  7  47  28 
4-  7  38  40 
—10  18  10 
4-  0  17  10 

-0.3779 
—0.8041 
—0.8104 
4-1.2388 
—0.9486 

3599 
3416 
.5358 
3355 
3353 

—.1999 
—.2508 
—.2659 
—.9675 
—.8680 

4-93059 
4-9.2678 
4-83814 
4-8j079# 
—6.9851 

.9765 

.9984 

9.9987 

0.0000 

OjOOOO 

89 
89 

JUM    1 

q  Vir^nis 
X  Virginis 
42  Libra 
frScorpii 
AScon>ii 

6 
5 

I' 

6 

4-79 
—50 
—  6 
4-65 
4-45 

—  3 
—90 
—86 
4-12 
—88 

9  56.1 
12  27.9 
18  18.0 
88  343 
93  38.6 

4-  8    0  54 
4-  4  27  43 
4-  7  30  30 
4-11  37     9 
—11  21  10 

4-0.7609 
—1.3709 
—0.6080 
4-0.9217 
4-0.8757 

3408 
3443 
3794 
3809 
.5812 

—.8577 
—.9558 
—.1223 
—.1106 
—.1077 

—9.1789 
—9.0998 
—93984 
—9.6318 
—9.6244 

99950 
.9965 
.9628 
.9561 
.9576 

TrScorpii 
B.A.C.  5347 
<T8corpii 
a  Scorpii 
22Scoipii 

4-65 
4-64 
4-  6 
4-40 
—37 

4-16 
4-  8 
—61 
—22 
—90 

1  43.8 

5  86X) 

10  40.6 

13  56.0 

14  17.1 

—  9  80  52 

—  5  47  16 

—  0  44  51 
4-  2  22  57 
4-  S  48  13 

4-0.9838 
4-0.8786 
—0.8931 
4-0.3631 
— 1X>948 

3817 
3825 
.5835 
3838 
3889 

-.1023 
—.0921 
—.0778 
—.0689 
—.0681 

—9.6378 
—9.6411 
—9.6303 
—9.6437 
—9.6828 

S548 

3538. 

.9564 

.9532 

.9580 

A  Ophincht 
BA.C.  6194 
ASagittarii 
BAuC.  6576 
jr>8agittarii 

5 

6 

8* 

4-  9 
4-63 
4-  I 
4-41 
4-66 

—51 
4-25 
—67 
—26 
4-36 

8  17.0 

9  41.5 
IS  51.6 
10  13.9 
14  30.5 

—  3  58  58 
-3  32  54 
4r  0  27  53 

—  a  54  10 
4-  0  13  28 

—0.1384 
-f-1.0755 
-^).365l 
44U054 
4-1.8001 

3843 
3736 
3712 
3573 
3538 

—.0179 
— J0587 
—.0644 
—.1132 
—.1988 

—9.6479 
—9.6584 
—9.6388 
—9.6168 
—93288 

.9528 
.9496 
.9555. 
3593 
.9581  * 

;r*Sagittarii 
/•Sagittarii 
a  Capricor. 
n  Capricor. 
q  Capricor. 

5 

4-66 
4-62 
—  7 
—26 
—65 

4-26 
—  7 
—90 
—90 
—90 

14  33.5 

14  37.6 

15  33.0 
19  82.6 
80    7.8 

4-  0  16  90 
4-  0  80  17 
4-  0  85  33 

4-  4     7  42 
4-  4  51  89 

4-1.1059 
4-0.6304 
-0.7374 
—1.0459 
—1.3418 

.5538 
3537 
.5279 
.5307 
3308 

—.1898 
—.1889 
—.1678 
4-.1758 
4-.1766 

—93208 
—93133 
—9.5246 
—93059 
—94962 

.9584 
.9599 
.9748  j 
3765! 
.9775 

V  Capricor. 
I  Capricor. 
«  Aqnarii 
if  Aqnarii 
KPiflcium 

5 
4 

5 
4 

4-35 
4-30 
4-25 
4-51 

4-5 

—41 
—53 
—60 
—33 
—88 

I  34.7 

11  52.5 

4  83.8 

6  15.5 

19  50.8 

4-10    8    8 
—  4  35  23 
4-U  28    9 
—10  43    9 
4-  1  51  92 

4-0/)277 
—0.1784 
—0.2982 
44).187« 
—0.7181 

3859 
.5089 
4949 
4938 
.4879 

4-.1858 
4-.228a 
4-.2329 
4-.2339 
4-.9444 

—93043 
—93181 
—9.1685 
—9.1708 
4-7.9345 

.9767 

.9904 

.9952! 

9.9952 

O.0000, 

aPiscinm 
t/  Pi»cinm 
101  Piscium 
■  Arietis 
^Pleiadam 

5 

4 
6 

n 

4-90 
4-27 
4-90 
4-90 
4-66 

0 
—53 
4-12 
4-23 
—  6 

4  85.0 
15  47.9 
17  59.9 

9  55.7 

5  50.5 

4-10  11  48 

—  4    4  37 

—  1  56  32 
—11  17    4 
4-  7  55  40 

4-0.8018 
—0.2881 
44).9179 
44).9568 
44).3710 

4885 

3133 
3159 
3470 
3640 

4-.2441 
4-.2137 
4-.21I9 
4-.1546 
4-.li88 

4-83475 
4-94083 
4-93822 
4-93499 
4-9.6068 

9.9999 

.9857; 
.9870  1 
.9708 
.9612  1 

6  Pleiadnm 
m  Pleiadnm 
•  Tanri 

1  Pleiadnm 

2  Pleiadnm 

5 
8 

JL 

4-82 
4-32 
4-55 
4-90 
4-56 

4-  4 
—35 
—14 
4-10 
—13 

5  58.8 

5  58.8 

6  0.5 
6    6.9 
6    9.9 

4-  7  57  54 
4-  8    8  45 
4-  8    5  80 
4-  8  11  31 
4-  8  14  21 

4-0.5608 
—0.1958 
44).2018 
4-0.6686 
4-0.2210 

.5640 
.5640 
.5641 
.5641 
0.5641 

4-.1131 
4-.1131 
4-.1129 
-f..ll27 
4-.n26 

4-93087 
4-93161 
4-9.6097 
4-9.6083 
4-9.6097i 

.9618, 
.9594 
.9607! 
.9621   1 
9.9607  J 
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XI£MBNTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STABS  BY  THB  MOON,  FOB  THE  YEAB  1860. 


jiiMie 

16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 

16 
16 
16 
16 

16 
16 
16 
16 
16 

16 

16 

16 
16 
16 

16 

16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 

16 
16 

16 
20 
90 
31 
SI 

St 
51 
SI 
51 
21 


Ster'f  Name. 


3  Pleiadam 

4  Pleiaclum 

5  Pleiadum 

6  Pleiadum 
c  Pleiadam 

7  Pleiadam 
k  Pleiadam 
/  Pleiadam 

9  Pleiadum 
(/Pleiadam 

10  Pleiadam 

11  Pleiadum 
IS  Pleiadum 
13  Pleiadum 
U  Pleiadum 

15  Pleiadam 

16  Pleiadam 

17  Plciiidam 

18  Pleiadam 
p  Pleiadum 

19  Pleiadam 

20  Pleiadam 
2S  Pleiadum 

21  Pleiadum 
S3  Pleiadam 

34  Pleiadam 
tj  Tauri 
S5  Plefwlam 
37  Pleiadum 

29  Pleiadam 

8  Pleiadum 
/Pleiadum 
h  Pleiadam 

30  Pleiadum 

31  Pleiadam 

33  Pleiadam 

33  Pleiadum 

34  Pleiadam 

35  Pleiadam 

36  Pleiadam 

37  Pleiadum 

38  Pleiadam 
B.A.C.  1198 

39  Pleiadam 

40  Pleiadam 

/Tauri 
H*  Cancri 

JUPITBE 

tf  Cancri 
BAuC.  S8S4 

Venus 
35  Cancri 
B.A.€.  3899 
44  Cancri 
S  Cancri 


1 

LImitlDg 

Wash- 

Pmltoai. 

iDgton 

M«ftfi 

1 

North- 
em. 

Soath- 
•rn. 

Time  of 
6- 

0 

0 

h.». 

9 

+88 

+  8 

6  10.1 

8 

H-65 

—  6 

6  11.5 

9 

+46 

— 2S 

6  lfi.l 

9 

+69 

—  4 

6  13.1 

5 

+63 

—  8 

«  16.4 

7 

+90 

+11 

«  18.0 

7. 

+51 

—18 

6  18.3 

7r 

+58 

—16 

6  31.8 

8r 

+80 

+  3 

6  28.0 

S 

+90 

+18 

«  39.8 

8 

+74 

0 

6  38.6 

8r 

+90 

+  9 

6  37.9 

7 

+56 

—13 

6  45.9 

8 

+90 

+17 

6  48.6 

9 

+90 

+«3 

6  51.1 

II 

+90 

+  9 

6  53.7 

+90 

+29 

6  54.9 

8 

+90 

+37 

6  54.8 

8 

+90 

+  9 

6  54.9 

n 

+90 

+10 

6  55.6 

8 

+90 

+45 

6  56.0 

8 

+53 

—15 

6  56.2 

8 

+90 

+23 

6  57.3 

S{ 

+49 

—19 

6  57.4 

+90 

+41 

6  58.6 

8 

+75 

+  1 

B  59.0 

3 

+90 

+11 

6  59.0 

8 

+90 

+49 

7     2.9 

8 

+75 

+  1 

7  17.6 

8 

+74 

0 

7  84.6 

71 

+90 

+33 

7  36.S 

4 

+90 

+19 

7  41.8 

+90 

+14 

7  42.3 

+90 

+30 

7  43.1 

+73 

—  1 

7  44.3 

+74 

0 

7  46.4 

?i 

+88 

+  8 

7  484 

+90 

+48 

7  56.6 

+90 

+  9 

7  57.0 

+90 

+11 

8    0.3 

+79 

+  3 

8     1.2 

+90 

+36 

8     2.6 

H 

0 

—65 

8     9.0 

+68 

—  4 

6  14.3 

n 

+90 

+30 

8  25.4 

H 

+63 

—  4 

31  34.0 

5 

—13 

—68 

15     0.6 

+37 

—36 

15  541 

6 

+90 

+  3 

0  59.1 

^ 

+30 

—44 

1     0.1 

+20 

—56 

1  56.7 

6* 

•--95 

—70 

8  30.6 

7 

—17 

—70 

8  37.4 

n 

+88 

—54 

5  50.7 

4 

+15 

—63 

6  30.1 

At  Waahington  Mean  ISme  of  (Conjunction. 


H 

r 

y 

h.m.   a. 

1       1 

+  8  U  SO 

+0.6330  0.5641 1 

+  8  15  S3 

+0.3589 

.5641 

+  8  16  28 

+0.0588 

.5641 

+  8  17  27 

+0.4111 

.5641 

+  8  80  39 

+0.8839 

.5648 

+  8  28  12 

+0.6836 

.5643 

+  8  28  27 

+0.1395 

.5643 

+  8  25  54 

+0.1740 

.5643 

+  8  31  48 

+0.5417 

^644 

+  8  38  34 

+0.8004 

.5645 

+  8  96  17 

+0.4810 

.5646 

+  8  41  34 

+0.6501 

.5647 

+  8  49    6 

+0.8848 

.5648 

+  8  51  43 

+0.7830 

.5649 

+  8  54    8 

+1.0301 

.5649 

+  8  56  37 

+0.6519 

.5649 

+  8  57     4 

+0.9813 

.5650 

+  8  57  38 

+1.0789 

.5650 

+  8  57  44 

+0.6485 

.5650 

+  8  58  27 

+0.6688 

.5650 

+  8  58  50 

+1.1752 

.5650 

+  8  59    4 

+0.1708 

.5650 

+  903 

+0.8810 

.5650 

+  908 

+0.1001 

.5650 

+  9     t  23 

+1.1358 

.5651 

+  9     1  40 

+0.4918 

.5651 

+  9     1  45 

+0.6858 

.5651 

+  9     5  26 

+1.3148 

.5651 

+  9  19  36 

+0.4918 

.5655 

+  9  36  21 

+0.4755 

.5656 

+  9  37  51 

+1.0109 

.5658 

+  9  48  57 

+0.8136 

.5658 

+  9  43  25 

+0.7368 

.5658 

+  9  44  10 

+0.9908 

.5659 

+  9  45  24 

+0.4560 

.5659 

+  9  47  24 

+0.4752 

.5659 

+  9  49  20 

+0.6193 

.5659 

+  9  57  U 

+1.1984 

.5659 

+  9  57  34 

+0.6380 

.5660 

+10    0  45 

+0.6728 

MW 

+10     I  41 

+0.5340 

.5660 

+10     2  57 

+1.0641 

.5660 

+10     9  10 

—0.7525 

.5660 

+10  14  18 

+0.4080 

.5661 

+10  34  55 

+0.9888 

.5662 

—  0  59  43 

+0.3366 

.5775 

—11     0     1 

—0.9561 

.5763 

—10     8  31 

—0.1086 

.5667 

—  1  98  59 

+0.6806 

.5701 

—  I  88    « 

—0.3838 

.5701 

—  0  88  26 

—0.4316 

.5673 

+  0     4  11 

—1.1347 

.5690 

+  1     8  32 

—1.0344 

.5682 

+  8  16  56 

—0.3659 

.5669 

+  3  54  53 

—0.5163 

0.5669 

+.1126 
+.1125 
+.1125 
+.1124 
+.1123 

+.U22 
+.1122 
+.1120 
+.1118 
+.1117 

+.1116 
+.1113 
+.1110 
+.1109 
+.1109 

+.1108 
+.1107 
+.1107 
+.1107 
+.1106 

+.1106 
+.1106 
+.1106 
+.1106 
+.1105 

+.1105 

+.1105 

-.1103 

-.1096 

-.1092 

-.1090 
-.1088 
-.1088 
-.1088 
-.1067 

-.1086 
-.1085 
-.1082 
-.1082 
-.1080 

-.1080 

-.1080 

+.1077 

+.1074 

+.1070 


Log  Log 

inD        eoa  i> 


sin 


9.9620 
.9611 
.9601 
.9612 
.9610 

.9621 
.9603 
.9604 
.9616 
.9624 


+9.6082 
+9.6074 
+9.6125 
+9.6068 
+9.6081 

+9.6025 
+9.6113 
+9.6108 
+9.6050 
+9.6009 

+96062 
+9.6036 
+9.6107 
+9.6018 
+9.5978 

+9.6041 
+9.5987 
+9.5970 
+9.6043 
+9.6039 

+9.5964 
+9.6119 
+9.6004 
+9.6131 
+9.5962 

+9.6068 
+9.6036 
+9.5950 
+9.6073 
+9.6079 

+9.5993 
+9.6028 
+9.6043 
+9.5999 
+9.6087 

+9.6085 
+9.6062 
+9.5969 
+9.6062 
+9.6057     .9615 

+9.6079 
+9.5993 
+9.6384 
+9.6104 
+9.6013\    .9633 


.9637 
.9620 
.9617 
.9636 
.9608 


h.0746  +9.6307\    

-.17301 +9.57  33\    .^^"V*i. 
-.17331  +9.»^t.^\ 

-.mo\+9.&^^ 


} 
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OCCULTATIDNS^    I860- 


■■■'■■  - -■■   ■ - 

ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIOKS  OW       | 

PLANETS  AND   STABS  BY  THE  MOON,  FOB  THE  YEAB  1860. 

^ 

8ter*fNaiiM. 

1         Panltoli. 

Wash- 

m2? 

1 

AtWashiiigtonMMaTliMorCoQianetloii.                   1 

|)    North- 

South- 
ern. 

0 

Time  of 
6- 

H 

Y 

P' 

^ 

^ 

■»,! 

. 

~~~" 

0 

h.   m. 

lum.   ». 

Jwm22 

A  Leonis 

5 

—11 

—80 

19  16.2 

—  8  86  46 

—0.9792;  0.5462 

—.2532!  +9.2678 

9.9924  < 

23 

d  Leonis 

5 

—12 

—86 

19  41.0 

—  9     0  61 

—1.0000 

.5375 

—.2669,  +8.8814 

9.9987  , 

24 

if^  LconU 

5 

+90 

+15 

1  64.4 

—  2  69  42 

+li)438 

^365 

—.2681 

+8.0793 

OjOOOD 

24 

V  Leonis 

3t 

—21 

—90 

12  49.5 

+  7  34    4 

—1.1858 

.5355 

—.2679 

—4.9816 

OjOOOO 

27 

89  Yirginifl 

+78 

+87 

2  10.5 

—  6     7  24 

+1J5615 

^511 

-^.2160 

— «^767 

9.9796  1 

28 

B.A.C.  4984 

6 

+67 

+24 

12  85.5 

+  4    3  49 

+1.0988 

^675 

—.1491 

— «.5998 

^696 

29 

42  Libra 

^ 

—11 

—90 

1  14.5 

—  7  46  22 

— 4).6905 

.5727 

—.1193 

—9.5984 

.9628 

29 

b  Soorpii 

& 

+65 

+  7 

5  36.0 

—  8  83  42 

+0.8531 

J>744 

—.1080 

-^.6312 

.9561 ; 

29 

A  Scorpii 

5 

+40 

—26 

6  41.5 

—  2  30  44 

+0.3037 

.5746 

—.1052 

—0.6244 

.9576  . 

29 

n  Scorpii 

3* 

+65 

+12 

8  49.0 

—  0  27  69 

+0.9202 

^753 

—.0998 

—9.6873 

.9546, 

29 

B.A.C.  5314 

6 

+51 

—15 

10  39.8 

+  1  18  84 

+0.4953 

.5768 

—.0946 

7-0.6386 

.9556, 

29 

B.A.C.  5347 

5 

+64 

+  5 

12  35.6 

+  8    9  66 

+0.8130 

.5761 

—.0894 

—9.6411 

.9538, 

29 

a  Soorpii 

H 

+  8 

—65 

17  66.2 

+  8  18  22 

—0.3546 

.5876 

—.0771 

—9.6301 

.9564 

29 

a  Scorpii 

i} 

+37 

—25 

21  15.2 

+11  29  48 

+0.8119 

.5882 

—.0682 

—9.6438 

.9582 

29 

22  Scorpii 

5 

—42 

—90 

21  36.6 

+11  60  25 

—1.0867 

.5883 

—.0668 

—9.6228 

.9560 

30 

A  Ophiuchi 

5 

+  7 

—53 

16  64.8 

+  5  26  29 

—0.1668 

.5784 

—.0162 

—9.6479 

.95SS| 

July    1 

B.A.C.  6194 

H 

+63 

+27 

17  38.5 

+  6  11  63 

+li)919 

.5710 

+.0547 

—9.6584 

.9495 

1 

I  Sagittarii 

3 

+  2 

—65 

21  51.2 

+10  14  14 

—04)523 

.5690 

+.0655 

—9.6839 

.9555  1 

2 

/I  Saffittarii 
B.A.a  6889 

^i 

+65 

+44 

22  89.3 

+10  10    2 

+1.2514 

.5535 

+.1240 

—9.6223 

.9581 

3 

a 

+60 

—14 

16  51.5 

+  3  45  12 

+0.6310 

J^403 

+.1593 

—0.5680 

.9681  . 

3 

5J!   —  3 

-^ 

23  43.9 

+10  24  12 

-0.6671 

.5348 

+.1710 

—9.6246 

.9749 

4 

n  Capricor. 

5       —20 

—90 

8  83.1 

—  9  63  57 

—0.9640 

.5320 

+.1770 

—9.5052 

.9765  , 

4 

q  Capricor. 

5       —45 

—90 

4  18.8 

—  9  10  15 

—1.2581 

.5319 

+.1780 

-0.4962 

.9775 

4 

V  Capricor. 

5J'    H-34 

—42 

9  64.01  —  8  46    6 

+0.0028 

.5273 

+.1864 

-9.5013 

.9770  ' 

4 

B.A.C.  7202 

6    1    4-72 

+14 

18  61.9 

+  0    6  25 

+0.9886 

.5246 

+.1920 

-O.5062 

.9764 

5 

X  Capricor. 

5^1    +36 

—46 

19  65.8 

+  6  11  46 

— 0i)547 

JH)52 

+.2289 

—9^181 

.9904 

6 

6  Aquarii 

4   ;    +32 

—52 

12  23.1 

—  2  44  45 

—0.1648 

.4971 

+.2347 

—9.1684 

.9952  1 

6 

Q  Aquarii 

5}     +59 

—26 

14  14.5;  —  0  56  24 

+0.3208 

.4965 

+.2357 

—9.1706 

.9952  , 

7 

X  Aquarii 

5    '    — ;17 

—90 

0     1.8;+  8  84  48 

—1.2972 

.4929)  +.2400 

—89355 

9.9984 

8 

X  Fiscium 

4i      +18 

—78 

8  47.0, +11  85  16 

—0.6696 

^882 

+.2446 

+7.9360 

OjOOOO 

8 

X  Piscinm 

5    t    +90 

+  9 

12  22.2  —  4    3  15 

+a9532 

.4884 

+.2441 

+8J482 

9.9999  1 

8 

22  Fiscium 

6        +90 

+15 

17  58.2,  +  1  23  49 

+1.0517 

.4887 

+.2431 

+8.5758 

.9997 

9 

45  Piscium 

6        +61 

—24 

12  62.5!  *  4  12  28 

+0.3286 

.4926 

+.2370 

+9.0810 

.9968  ! 

11 

y  Pisoium 

4    1    +34 

—46 

0  12.9,  +  6    8  15 

-^.1592 

.5093 

+.2119 

+9.4023 

.9857  [ 

11 

B.A.C.  632 

6    1    +39 

-^8 

16  81.3-^  2     2  46 

— Oi)739 

.5208 

+.1982 

+9.4801 

.9792 

12 

t  Arieiis 

4 

+90 

+30 

18  64.5!  —  0  80  27 

+li)588 

JM24 

+.1626 

+9.6500 

.9708 

13 

^Plciadum 

5 

+73 

—  2 

15     38  —  5     3     1 

+0.4511 

.5595 

+.1116 

+9.6068 

.9612  1 

13 

'6  Pleiadum 

4 

.+90 

+  9 

15     5.9  —  5    0  69 

+0.6418 

.5597 

+.1115 

+9.6037 

.9618 

13 

m  Pleiadum 

7 

+36 

—31 

15  12.3  —  4  64  60 

—0.1173 

.5598 

+.1114 

+9.6161 

.9594 

13 

fl  Tauri 

5 

+60 

—10 

15  14.0|—  4  53  15 

+0.2808 

.5597 

+.1113 

+9.6097 

.9607 

13 

1  Pleiadum 

8 

+90 

+15 

15  20.5 

—  4  46  69 

+0.7497 

.5598 

+.1110 

+9.6022 

.9621  • 

13 

2  Pleiadum 

8^ 

+61 

—  9 

15  23.4 

—  4  44     8 

+0.3007 

.5598 

+.1109 

+9.6097 

.9607 

13 

3  Pleiadum 

9' 

+90 

+12 

15  24.5 

—  4  43  .  7 

+0.7057 

.5598 

+.1109 

+9.6032 

.9620 

13 

4  Pleiadum 

8 

+71 

—  2 

15  26.0 

—  4  42  35 

+0.4391 

.5599 

+.1108 

+9.6076 

.9611 

13 

5PlMadum 

9 

+50 

—18 

15  25.2 

—  4  42  25 

+0.1304 

.6599 

+.1108 

+9X124 

.9601 

13 

6  Pleiadum 

9 

+75 

+  1 

15  26.7 

*  4  41     0 

+0.4918 

.5599 

+.1108 

+9.6068 

.9612 

13 

c  Pleiadum 

5 

+70 

—  3 

15  80.1 

—  4  37  45 

+0.4146 

.5599 

+.1106 

+9.6080 

.9610 

13 

7  Pleiadum 

8 

+90 

+16 

16  31.4 

—  4  36  25 

+0.7649 

.5599 

+.1106 

+9.6024 

.9621 

13 

k  Pleiadum 

7^ 

+56 

—13 

15  81.9 

—  4  86  67 

+0.2191: 

.5600 

+.1105 

+9.6U3 

.9603  j 

13 

/Pleiadum 

4 

+58 

—It 

16  35.6 

—  4  32  26 

+0.2537 

.5600 

+.1103 

+9.6108 

.9604 

13 

9  Pleiadum 

H 

+88 

+  8 

15  41.7 

—  4  26  31 

+0.6224 

.5601 

+.1102 

+9.6050 

.9616  i 

13 

d  Pleiadum 

sT 

+90 

+22 

15  43.6 

—  4  24  41 

+0.8822 

.5601 

+.1101 

+9.6008 

.9624 

13 

10  Pleiadum 

8 

+81 

+  4 

15  46.4 

—  4  21  67 

+0.5529 

.5602 

+.1100 

+9.6062 

.9613 

13 

11  Pleiadum 

^ 

+90 

+14 

15  51.8  —  4  16  45 

+0.7318 

.5603 

+.1098 

+9.6036 

.9618 

13 

12  Pleiadum 

A 

+61 

_-9 

16  69.9  —  4     8  68 

+0.3035 

0.5603 

+.1094 

+9.6107 

9.9604 

OeCULTATIONS,    1860. 
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JSLElfENTS  I'OR  FACILITATING  THE  CALCULATION* 

OF  OCCULTATIONS  OP 

PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1860. 

i 

Limiting 
Parallels. 

Wash- 
ington 

At  Washington  Mean  Time  of  Gonjnnetion. 

Sftte. 

Ster'iNuiM. 

Mean 

1 

I 

North- 
em. 

Soath- 
ern. 

Timepf 
0  • 

H 

Y 

P' 

q'   i  J^ 

cosi) 

July  Id 

13  Plctadnm 

H 

o 
-h90 

o 
4-22 

h.    m. 
16     2.6 

h.  m.  f. 
—  4     6  19 

4-0.8646 

0.5604 

-f-.lOgs!  4-9.6017 

9.9622 

IS 

14  Plciadam 

9 

H-90 

4-39 

16     5.2 

^  4     3  53 

4-1.1120 

.5603 

-+-.1094  4-9.5978 

.9629 

13 

15  Plciadum 

3 

4-90 

4-14 

16     8.1 

—  411 

4-0.7330 

.6603 

4-.1093 

-+-9.6040 

.9618 

13 

16  Fldadum 

H-90 

4-35 

16     8.6 

—  4    0  32 

4-1.0637 

.5603 

4-.1093 

4-9.5987 

.9628 

13 

17  Pleiadam 

8 

-f-90 

4-44 

16     9.2 

--  3  59  69 

4-1.1614 

.5604 

4-.1092 

-f.9.5971 

.9631 

13 

18  Pleiadam 

8 

4-90 

4-13 

16     9.3 

—  3  59  61 

4-0.7236 

.5604 

4-.1092 

4-9.6043 

.9617 

13 

p  Plciadam 

H 

-h90 

4-15 

16  10.1 

—  8  69     8 

4-0.7489 

.5604 

4-.1092 

4-9.6039 

.9618 

13 

20  Pleiadum 

8 

4-58 

—12 

16  10.8 

—  8  58  28 

4-0.2497 

.5604 

4-.1092 

4-9.6119 

.9602 

1           13 

22  Pleiadum 

8 

-♦•90 

4-28 

16  11.8 

—  3  57  26 

4-0.9627 

.6604 

4-.1091 

-+-9.6004 

.9625 

13 

21  Pleiadam 

H 

4-58 

—15 

16  11.8 

—  a  67  26 

4-0.1787 

.6604 

4-.1091 

4-9.6131 

.9600 

13 

24  Pleiadam 

8 

+83 

4-  5 

16  13.6 

—  3  55  46 

4-0.5723 

.6604 

4-.1091 

4-9.6069 

.9612 

13 

ij  Taari 

4 

4-90 

4-16 

16  13.6 

—  8  55  41 

4-0.7670 

.5604 

4-.1091 

4-9.6037 

.9618 

13 

27  Pleiadum 

4-83 

4-  5 

16  31.4 

—  3  88  35 

4-0.5707 

.5607 

4-.1084 

4-9.6073 

.9611 

!           13 

29  Pleiadum 

8 

4-81 

-f-  4 

16  38.7 

—  3  31  36 

-+-0.5546 

.5608 

4-.1081 

4-9.6079 

.9610 

13 

8  Pleiadam 

n 

4-90 

4-88 

16  51.0 

—  3  19  43 

4-1.0914 

.5610 

4-.1075 

4-9.5993 

.9627 

13 

/Pleiadam 

4 

4-90 

4-24 

16  56.5 

—  3  14  24 

4-0.8939 

.5611 

4-.1078 

4-9.6027 

.9620 

13 

A  Pleiadum 

5 

4-90 

4-18 

16  66.9 

—  3  14     1 

4-0.8067 

.5611 

4-.1073 

4r9.6043 

.9617 

13 

30  Pleiadum 

8 

-+-90 

4-36 

16  57.6 

—  3  13  19 

4-1.0718 

.5611 

4-.1078 

4-9.5997 

.9626 

13 

31  Pleiadum 

8 

-h79 

4-  3 

16  58.9 

—  3  12     4 

4-0.5346 

.5611 

4-.1072 

4-9.6087 

.9608 

IS 

32  Pleiadam 

8 

4-81 

4-  4 

17     1.1 

—  3  10    0 

4-0.5540 

.5611 

4-.1071 

4-9.6085 

.9609 

13 

38  Pleiadum 

H 

4-90 

4-12 

17     8.1 

-3     8     4 

4-06986 

.5612 

4-.1070 

4-9.6062 

.9613  I 

13 

35  Pleiadum 

9 

4-90 

4-13 

17  11.7 

—  2  59  45 

4-0.7169 

.5613 

4-.1067 

4-9.6062 

.9613 

1          13 

86  Pleiadum 

9 

4-90 

4-15 

17  15.4 

—  2  66     9 

4-0.7516 

.5613 

4-.1065 

4-9.6057 

.9615 

13 

37  Pleiadum 

8 

-h87 

4-  8 

17  16.0 

—  2  55  37 

4-0.6128 

.5613 

4-.1065 

4-9.6080 

.9610 

13 

38  Pleiadam 

8 

4-90 

4-43 

17  17.3 

—  S  64  20 

4-1.1445 

.5613 

4-.1064 

-+-9.5993 

.9627 

13 

B.  AC.  1192 

H 

4-  4 

—63 

17  23.8 

—  2  48    4 

—0.6784 

.5614 

4-.1061 

4-9.6284 

.9567 

13 

39  Pleiadum 

8 

-f-75 

-f-  1 

17  29.4 

—  2  42  42 

4-0.4799 

.5615 

4-.1059 

4-9.6104 

.9605 

13 

40  Pleiadum 

3 

4-90 

4-36 

17  40.4 

—  2  82    4 

4-1.0632 

.5616 

4-.10$4 

4-9.6014 

.9623 

14 

;r  Taari 

4-68 

—  1 

6  56.4 

4-10  14  36 

4-0.3905 

.6722 

4-0733 

-1-9  6308 

.9562 

15 

136  Taari 

5 

—30 

—63 

19     3.7 

—  S     2  89 

—1.1228 

.5906 

—.0283 

4-9.6655 

.9477 

15 

189  Taari 

Si 

-h79 

4-  9 

20  55.4 

—  I  15  28 

4-0.6071 

.5909 

—.0339 

4-9.6408 

.9539 

!          16 

M  Geminor. 

-h42 

—22 

14  52.9 

—  8     1  27 

—0.0031 

.5920 

—.0869 

4-9.6319 

.9560 

1          20 

A  Leonis 

5 

—13 

—80 

2  51.2 

4-  0  45  56 

—1.0200 

.5546 

—.2576 

4-9.2678 

.9924 

1           20 

43  Leonis 

6 

4-84 

—  8 

9  86.2 

4-  7  16  50 

4-0.6288 

.6516 

—.2632 

4-9.1011 

.9965 

21 

(f  Leonis 

5 

—15 

—86 

2  34.9 

—  0  19  17 

—1.0522 

.6468 

—.2713 

-+-8.8815 

9.9987 

21 

5*  Leonis 

5 

4-90 

4-  9 

8  88.3 

4-  6«l  60 

4-0.9636 

.5444 

—.2724 

-f-8X)795 

0.0000 

21 

v  Leonis 

4 

—26 

—90 

19  16  8 

—  8  11     6 

—1.1921 

.5424 

—.2716 

—6.9778 

0.0000 

23 

69  Viiipinis 

5 

4-75 

4-27 

21  42.8 

—  7  27     6 

4-1.1808 

.5484 

—.2307 

—9.4201 

9.9844 

24 

89  Virginia 

5 

4-73 

4-29 

7  89.6 

4-294 

-M.1904 

.5519  —.2157 

—9.4767 

.9796 

26 

42  Libras 

5 

—14 

—90 

6  49.3 

—  0  23  13 

—0.7418 

.5690 

—.1180 

—9.5984 

.9628 

26 

5  Scorpii 

5 

4-65 

4-  4 

11  13.2 

4-  3  50  50 

4-0.8110 

.5703 

—.1073 

-9.6812 

.9561 

26 

A  Scorpii 

5 

4-38 

—28 

12  19.2 

4-  4  54  26 

4-0.2574 

.5706 

—.1046 

—9.6244 

.9576 

26 

4  Scorpii 

6 

4-64 

4-33 

13     4.9 

4-  6  38  25 

4-1.16.55 

.5708 

—.1025 

—9.6396 

.9542 

26 

n  Scorpii 

3} 

4-65 

4-  9 

14  28.1 

4-  6  68  30 

4-0.8770 

.5711 

—.0892 

—9.6372 

.9548 

26 

B.A.C.  5347 

5^ 

4-64 

4-2 

18  17.1 

4-10  38  64 

4-0.7718 

.6719 

—.0891 

—9.6411 

.9538 

26 

a  Scorpii 

3} 

4-  1 

—68 

23  41.5 

—  8     8  67 

—0.8984 

i>729 

—.0746 

—9.6301 

.    .9564  11 

27 

a  Scoipii 

l| 

4-35 

—27 

3     2.9 

—  4  55    4 

4-0.2724 

.5733 

—.0658 

— 9.62^%\    A^%OA 

27 

22  Scorpii 

5^^ 

—45 

—90 

3  246 

—  4  34  11 

—1.1324 

.5738 

—.0659 

27 

A  Ophiucht 

5 

4-  5 

—55 

21  57.8 

—10  43     3 

—0.2009 

.5733 

—.01471— 9.«^''*\  -^^^^^ 

29 

BJLC.  6194 

H 

4-63 

4-25 

0    4.8 

—  9  34  46 

4-1.0737 

.6664 

29 

X  Sagittarii 

3 

4-  1 

—67 

4  20.4 

—  5  28     2 

—0.3765 

.5644 

30 

X^  Sagittarii 

3 

4-65 

4-42 

6  27.6 

—  6  13  21 

4-1.2442 

.5503 

31 

a  Capricor. 

—  4 

—90 

6  46.3 

—  4  45  46 

—0.6751 

.5332 

31 

7r  Capricor. 

5 

—21 

—90 

10  87.2 

—  1     2  19 

—0.9723 

.5305 

31     Q  Capricor. 

5    1    —46 

—90 

11  22.6  —  0  18  19 

—1.2677 

0.52891  -4-.\ 

^^^l^^'^' 

v9>^ 

■" 

5v^; 
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OCCULTATIONS,    186«i 


BLEBiENTS  FOR  FACILITATING  THE  CALCULATION  OP  OCCULTATIONS  OF       1 

PLANETS  AND  STABS 

»  BY  THE  MOON,  FOB  THE  YEAR  18«a 

Date. 

Star's  Num. 

1 

Limiting 
PsnUoto. 

Wash- 

udmoT 

AtWiaUngtonMeHilliiMofGoigiiiietkm.                   1 

1 

North- 
em. 

Soath- 
«rn. 

H 

Y 

P' 

^     ,    £^n 

J^  ! 

Aug.    2 

A  Caprioor. 

H 

o 
H-36 

o 
—46 

h.   nu 
3     8.8 

h.  m.  f. 
^  9  44  13 

—0^577 

0.5058 

+.2848[-«.3180 

9.9904 

2 

6  Aquarii 

4i' 

+32 

—51 

19  36.1 

+  6  15  49 

—0.1601 

J5037 

+.2353;— 9.1683 

.9952 

2 

^  Aquarii 

5| 

H-59 

—26 

21  27.3 

+  8    3  56 

+0^249 

.4975 

+.2363 

—9.1705 

.9958  ; 

3 

X  Aquarii 

5 

—37 

—90 

7  14.1 

—  6  24  19 

—1.2957 

.4943 

+.2405 

—8.9352 

9.9984 

4 

X  Fiscium 

4* 

+13 

—78 

10  57.9 

—  8  26     8 

— 0J679 

.4890 

+.2451 

+7.9372 

OjOOOO 

4 

JlPiBdum 

5 

+90 

+  9 

19  88.4 

+  4  55  83 

+4X9576 

.4892 

+.2446 

+&2488 

9J9999 

7 

1/  Piflciam 

4 

+34 

—46 

7  44.7 

—  8  32  17 

—0.1678 

.5068 

+.2105 

+94023 

.9857 

9 

e  Arietis 

H 

+90 

+30 

8    8.5 

+  9  31  82 

+1.0549 

J>363 

+.1509 

+9.5JKX> 

.9708 

9 

ff  Pletadum 

5r 

+71 

—  2 

23  44.1 

+  5  25     8 

+0.4400 

Ji526 

+.1099 

+9.6068 

.9618 

9 

b  Pleiadum 

4 

+89 

+  8 

23  45.8 

+  5  86  46 

+0^17 

.5526 

+.1098 

+9.6037 

J9618  ! 

9 

m  Pleiadum 

7 

+35 

—82 

83  62.8 

+  5  1»  89 

—0.1338 

.5587 

+.1097 

+9.6161 

.9594' 

9 

a  Tauri 

5 

+59 

— U 

23  biJi 

+  5  35     9 

+0.2680 

^527 

+.1096 

+9.6097 

.9607 

10 

1  Pleiadum 

8 

+90 

+14 

0    0.7 

+  5  41     9 

+0.7408 

.5527 

+.1094 

+9.6024 

.9681 

10 

2  Pleiadum 

H 

+60 

—10 

0    4.2 

+  5  44  88 

+0.2882 

.5527 

+.1092 

+9.6097 

.9607 

10 

3  Pleiadum 

9 

+90 

+12 

0    5.2 

+  5  45  89 

+0.6971 

.5528 

+.1098 

+9.6088 

3680 

10 

4  Pleiadum 

8 

+70 

—  3 

0    5.8 

+  S  46    4 

+0^282 

.5528 

+.1092 

+9.6075 

.9611 

10 

5  Pleiadum 

9 

+50 

—19 

0     6.4 

+  5  46  39 

+0.1171 

J^529 

+.1091 

+9.6186 

.9601 

10 

6  Pleiadum 

9 

+75 

0 

0     7J& 

+  5  47  40 

+0.4809 

J>529 

+.1091 

+9.6068 

.9612  , 

10 

c  Pleiadum 

5 

+68 

—  S 

0  10.9 

+  5  51     0 

+0.4024 

.5530 

+.1089 

+9.6081 

.9610  ! 

10 

7  Pleiadum 

8 

+90 

+16 

0  UA 

+  5  52  84 

+0.7567 

.5530 

+.1089 

+9.6024 

.9681 

10 

k  Pleiadum 

71 

+55 

—14 

0  12.8 

+  5  52  51 

+0ii05S 

Ji5Sl 

+.1088 

+9.6113 

.9603 

10 

/  Pleiadum 

7  ■ 

+56 

—12 

0  16.8 

+  5  56  39 

+0.2403 

J5531 

+.1087 

+9.6108 

3604 

10 

9  Pleiadum 

8 

+87 

+  7 

0  82.8 

+  6    2  87 

+0.6128 

.5531 

+.1085 

+9.6051 

.9616 

10 

d  Pleiadum 

5 

+90 

+22 

0  24.8 

+  6     4  20 

+0.8746 

J>531 

+.1084 

+9.6009 

.9624 

10 

10  Pleiadum 

8 

+81 

+  4 

0  27.7 

+  679 

+0.5513 

Ji532 

+.1083 

+9.6068 

3618 

10 

11  Pleiadum 

H 

+90 

+13 

0  83.8 

+  6  18  89 

+0.7833 

J»532 

+.1081 

+9.6086 

3618 

10 

12  Pleiadum 

7 

+61 

—10 

0  41.5 

+  6  20  85 

+0.2912 

.5535 

+.1078 

+9.6107 

.9604  , 

10 

13  Pleiadum 

8} 

+90 

+21 

0  44.3 

+  6  23     9 

+0.8576 

^535 

+.1077 

+9.6017 

.9628 

10 

14  Pleiadum 

9 

+90 

+39 

0  46.9 

+  6  85  40 

+1.1076 

J5535 

+.1076 

+9  5978 

3629 

10 

15  Pleiadum 

H 

+90 

+13 

0  49J5 

+  6  88  10 

+0.7244 

.5535 

+.1076 

+9.6040 

3618 

10 

16  Pleiadum 

H 

+90 

+35 

0  90.0 

+  6  88  40 

+1.0578 

.5535 

+.1075 

+9.5987 

.9688  1 

10 

17  Pleiadum 

8 

+90 

+43 

0  50.6 

+  6  89  16 

+1.1566 

.5536 

+.10751  +9.5971 

.9631  ' 

10 

18  Pleiadum 

8 

+90 

+13 

0  50.7 

+  6  29  82 

+0.7145 

.5536 

+.1075;  +9.6043 

.9617 

10 

p  Pleiadum 

H 

+90 

+14 

0  51.5 

+  6  30     7 

+0.7401 

J5536 

+.1075!  +9.6039 

3618 

10 

19  Pleiadum 

8 

+90 

+54 

0  51.9 

+  6  30  SO 

+1J2540 

.5536 

+.1074 

+9.5954 

3634 

10 

20  Pleiadum 

8 

+57 

—12 

0  52.1 

+  6  SO  46 

+0.2359 

.5536 

+.1074 

+9.6119 

.9608 

10 

22  Pleiadum 

8 

+90 

+28 

0  53.2 

+  6  31  46 

+0.9559 

.5536 

+.1074 

+9.6004 

3625 

10 

21  Pleiadum 

4 

+52 

—16 

0  53.2 

+  6  31  47 

+0.1644 

Ji536 

+.i074'  +9.6132 

.9600 

10 

23  Pleiadum 

+90 

+49 

0  54.6 

+  6  83     8 

+1.2139 

.5537 

+.1074,  +9.5961 

3633 

10 

24  Pleiadum 

8 

+82 

+  4 

0  54.9 

+  6  S3  26 

+0.5616 

.5537 

+.1074 

+9.6069 

3618 

10 

ri  Tauri 

H 

+90 

+15 

0  55jO 

+  6  83  82 

+0.7581 

.5537 

+.1073 

+9^6087 

.9618 

10 

25  Pleiadum 

8 

+90 

+63 

0  59.0 

+  6  37  20 

+1.2945 

.5537 

+.1073 

+9.5949 

3635 

10 

27  Pleiadum 

^ 

+82 

+  5 

1   14.8 

+  6  52     2 

+0.5615 

.6537 

+.1069 

+9.6074 

.9611 

10 

29  Pleiadum 

8 

+80 

+  4 

I  81.4 

+  6  58  49 

+0.5448 

.5538 

+.1066 

+9.6079 

.9610 

10 

s  Pleiadum 

n 

+90 

+37 

1  33.8 

+  7  10  54 

+1.0867 

.5540 

+.1061 

+9.5993 

.9687 

10 

/Pleiadum 

^k 

+90 

+23 

1  39.8 

+  7  16  11 

+0.8868 

4(541 

+.1058 

+94088 

3680 

10 

31  Pleiadum 

8 

+79 

+  3 

1  41.8 

+  7  18  41 

+0.5238 

.5542 

+.1057 

+9j6087 

.9608 

10 

32  Pleiadum 

8 

+90 

+  4 

I  44.0 

+  7  20  48 

+0.5438 

.5542 

+.1056 

+9.6085 

.9609 

10 

33  Pleiadum 

n 

+90 

+12 

1  46.1 

+  7  88  46 

+0.6897 

.5542 

+.1055 

+9.6063 

.9613 

10 

34  Pleiadum 

+90 

+58 

1  54J& 

+  7  30  52 

+1.2764 

J>544 

+.1052 

+9.6967 

.9638 

10 

35  Pleiadum 

9 

+90 

+13 

1  54.9 

+  7  SI  18 

+0.7081 

.5545 

+.1051 

+9.6068 

.9613 

10 

36  Pleiadum 

9 

+90 

+15 

1  58.8;  +  7  85     1 

+0.7483 

.6545 

+.1050 

+9.6067 

.9615 

10 

37  Pleiadum 

8 

+86 

+  7 

1  59.3,  +  7  35  35 

+0.6030 

J5545 

+.1050 

+9.6080 

.9610 

10 

38  Pleiadum 

8 

+90 

+42 

2     0.71  +  7  35  53 

+1.1400 

.5545 

+.1049 

+9.5993 

.9627 

10 

B.AC.  1192 

JL 

+  3 

—64 

2     7.3  +  7  43  19 

—0.7009 

0.5546  +.1046 

+9.6284 

9.9567 

OCCULTATIOWS,    1800. 
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mSMBHTS  FOR  FACILITATmO  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1860. 

4 

Lbnitlqg 

Wa«h. 

AiWwhiogtaiillaulliiiaofCoiUaiictkm.                  1 

Sate. 

Stv*!  Nunc. 

s 

1 

i 

North- 
em. 

Soath- 
ern. 

Tlmaof 
6' 

H 

r 

P' 

q' 

^i 

^ 

Ai«.10 

39  Plefadam 

8 

+7S 

o 
0 

h.ni. 
2  12.8 

h.m.    f. 
+  7  48  83 

+04685  0.5548 

+.1044 

+9.6104 

9.9605 

10 

40  Pleiadam 

H 

-f.90 

+35 

2  84.2 

+  7  59  36 

+1.0575 

.5549 

+.1039 

+9.6013 

.9623 

10 

jT  Tsari 

4 

+67 

—  2 

15  58.5 

—  2  55  22 

+0.3781 

.5646 

+.0723 

+9.6308 

.9562 

IS 

186Taiiri 

5 

—33 

—63 

1  51.8 

+  8  83  81 

—1.1458 

.5840 

—.0281 

+9.6655 

.9477 

18 

l39Taiiri 

H 

-1-76 

+  8 

6  45.5 

+10  22  43 

+04957 

.5847 

—.0336 

+9.6408 

.9539 

IS 

•  Geminor. 

H 

-f-48 

—17 

0  52.8 

+  3  47     0 

+0.0938 

.5871 

—.0858 

+9.6303 

.9563 

14 

/^•Caiicri 

5 

—16 

—68 

10  13.4 

+11  48  61 

—0.9683 

J(814 

—.1742 

+9.6733 

.9672 

17 

<fLeoiiiii 

5 

—13 

—86 

11  43.6 

+10  37  20 

—1.0148 

.5542 

—.2751 

+8.8820 

9.9987 

17 

e^Leonis 

5 

-4-90 

+  2 

17  36.3 

—  7  42  14 

+a8406 

.5519 

—.2762 

+8.0797 

0.0000 

18 

vLeonis 

** 

—21 

—90 

8  55.2 

+  2  15  12 

—1.1371 

.5521 

— i8758 

—6.9756 

0.0000 

20 

69Vltgiiiw 

H 

-f-75 

+81 

4  44.5 

+  1  22  18 

+1.2232 

.5561 

—.2342 

—94900 

9.9844 

90 

89  ynvinis 

5 

-f-73 

+34 

14  94.2 

+10  41  18 

+1.2365 

.5600 

—.2185 

—94767 

.9795 

fi3 

42  Libra) 

!► 

—10 

—90 

12  35.2 

+  7  10    6 

—0.6685 

.5725 

—.1185 

—9.5983 

.9629 

82 

ft  Soorpii 

S 

-f-65 

+  8 

16  55.9 

+11  20  56 

+0.8700 

.5731 

—.1076 

—9.6312 

.9561 

82 

ASoorpu 

5 

-*-41 

—24 

18    1.2 

—11  86  14 

+0.3234 

.5733 

—.1048 

—9.6244 

.9576 

82 

7r  Scorpii 

H 

-f-65 

+13 

20    8.7 

—  9  83  84 

+0.9378 

.5737 

—.1012 

—9.6373 

.9548 

82 

B.A.C.  5347 

7 

-f.64 

+  6 

83  55.4 

—  5  54  25 

+0.8847 

.5741 

—.0898 

—9.6411 

.9538 

83 

tf  Scotpii 

5} 

-h  4 

—63 

5  17.1 

—  0  45  59 

—0.3296 

.5745 

—.0753 

—9.6301 

.9564 

83 

tf  Scorpii 

-h39 

—24 

8  87.2 

+  2  26  32 

+0.3378 

.5742 

—.0659 

—9.6437 

.9532 

.  83 

82Soorpii 

s 

—40 

—90 

8  58.7 

+  2  47  17 

— li)602 

.5742 

—.0651 

—9.6228 

.9580 

84 

A  Oi^iuehi 

s 

-1-  9 

—62 

8  28.2 

—  3  85  16 

—0.1363 

.5723 

—.0146 

—9.6479 

.9522 

85 

X  Ssffittftrii 

s 

-f-  4 

—63 

9  56.4 

+  1  55  20 

—0.3208 

.5614 

+.0646 

—9.6339 

.9555 

86 

/  Sagittarii 

H 

^-65 

+54 

11  15.2 

+  3  20  52 

+1.2930 

.5471 

+.1220 

—9.6226 

.9581 

86 

jr>Sagitterii 

6 

H-66 

—  2 

11  22.5 

+  2  27  65 

+0.7178 

.5468 

+.1226 

—9.6133 

.9599 

87 

** 

—  8 

—90 

12  47.4 

+  3     2  44 

—0.6480 

.5303 

+.1690 

— 9i>246 

.9742 

87 

7r  Caprioor. 

» 

—19 

—90 

16  40.2 

+  6  48  11 

—0.9486 

.5277 

+.1752 

—9.5052 

.9765 

87 

Q  Caprioor. 

5 

—43 

—90 

17  26.1 

+  7  32  37 

—1.2454 

.5272 

+.1780 

—94962 

.9775 

87 

V  Caprioor. 

H 

H-41 

—35 

22  57.2 

—11     6  36 

+0.1370 

.5237 

+.1843 

—9.6043 

.9767 

88 

29  Caprioor. 

6 

+68 

—12 

17     9.0 

+  6  32  17 

+0J650 

.5131 

+.2067 

—94335 

.9834 

89 

A  Caprioor. 

H 

-h36 

—46 

9  27.6 

—  1  37  27 

—0.0620 

;5048 

+.2229 

—9.3181 

.9904 

80 

^Aqnarii 

3 

+31 

—53 

1  58^ 

—  9  84  26 

—0.1864 

4983 

+.2843 

—9.1684 

.9952 

80 

^  Aqoarii 

+57 

—27 

3  49.9 

—  7  44  66 

+0.2982 

4977 

+.2354 

—9.1705 

.9952 

80 

JT  Aqnarii 

5 

—42 

—90 

18  37.6 

+  1  45  40 

— Iil360 

4948 

+J398 

—8.9353 

9.9984 

81 

r  PiBofam 

4 

+  9 

—84 

17  20.9 

+  4  44  20 

—0.6360 

4907 

+.2447 

+7.9379 

0.0000 

B^   1 

iPisoiiin 

5 

+90 

+  4 

I  56.6 

—10  54  41 

+0.8828 

.4907 

+.2441 

+8.2492 

9.9999 

i^Ptsdum 

4 

+27 

—  3 

14     8.2 

—  0  21  18 

—0.2976 

.5068 

+.2090 

+9.4024 

.9857 

lOlPfschim 

6 

+90 

+13 

16  24.1 

+  1  50  40 

+0.9247 

.5086 

+.2074 

+9.8822 

.9870 

flArietis 

^ 

+90 

+20 

9  57J 

—  5  52  !6 

+0.9152 

.5332 

+.1494 

+9.5500 

.9708 

tfPleitdnm 
6Fleiadiim 

5 

+61 

—10 

6  55.9 

—  9  35  29 

+0.2932 

.5473 

+.1087 

+9.6068 

.9612 

4 

+75 

0 

6  56.1 

—  9  33  22 

+04875 

.5473 

+.1086 

+9.6087 

.9618 

m  Ptetadnm 

7 

+26 

—40 

7    4.7 

—  9  26  58 

—0.2871 

.5474 

+.1086 

+9.6161 

.9594 

eTaitrf 

5 

+50 

—19 

7    6.5 

—  9  25  15 

+0.1192 

.5474 

+.1082 

+9.6097 

.9607 

1  Pleiadmn 

8 

+85 

+  6 

7  18.2 

—  9  18  33 

+OJ972 

.5475 

+.1080 

+9.6024 

.9621 

2  Pleiadum 

H 

+51 

—18 

7  16.8 

—  9  15  47 

+0.1392 

.5475 

+.1078 

+9.6098 

.9607 

SFleiadiiiii 

9 

+81 

+  4 

7  174 

—  9  14  43 

+0.5522 

.5475 

+.1078 

+9.6032 

.9619 

g 

4  Pleiadam 

8 

+60 

—10 

7  18.0 

—  9  14    9 

+0.2804 

.5475 

+.1078 

+9.6076 

.9611 

5  Ploiadum 

9 

+41 

—26 

7  18.6 

—  9  13  34 

—0.0338 

.5475 

+.1077 

+9.6125 

.9601 

6  Pleiadam 

9 

+63 

—  7 

7  19.7 

—  9  12  31 

+0.3337 

.5475 

+.1076 

+9.6068 

.9612 

c  Pleiadam 

5 

+58 

—11 

7  234 

—  9     8  58 

+0.2551 

.5476 

+.1074 

-h9.6082 

.9610 

7  Pleiadam 

8 

+87 

+  7 

7  24.8 

—  9     7  35 

+0.6125 

.5476 

+.1073 

+9.6025 

.9621 

i  Pleiadum 

H 

+46 

—22 

7  25.3 

—  9    7    6 

+0.0559 

.5476 

+.1073 

+9.6113 

.9603 

I  Pleiadam 

7 

+47 

—20 

7  29.2 

—  9    3  20 

+0.0915 

.5476 

+.1073 

+9.6109 

.9604 

9  Pleiadam 

8 

+72 

—  2 

7  35.5 

—  8  57  17 

+0.4494 

.5477 

+.1071 

+9.6051 

.9616 

d  Pleiadam 

5 

+90 

+14 

7  37.4 

—  8  55  23 

+0.7324 

.5477 

+.1071 

+9.6009 

.9624 

6    lOPleiadam  1 

8 

+68    —  4  1 

7  40.4 

—  8  52  31 

+0.4024  OJS477 

+.1070  +9.60631  9.9613  || 

53 
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aOCULTATiQlf^. 


1                                                    1 

ELEMENTS  FOB  FACXLITATING  THE  CALCULATION  OF  OCCDLTATION8  W      1 

PLANETS  ANB  STABS  BY  THE  MOON,  FOB  THE  XEAB  IW.                     H 

1 

Limiting 

Wash- 
Time  of 

6. 

AtlTaaUiigtoaMaanVtaneofConjaiietloa.                   1 

Date. 

SftMr'f  Name. 

1 

North- 
am. 

BmiClk- 

ern. 

H 

Y 

^ 

?' 

^ 

Jal 

' 

0 

0 

I1.11U 

h.  m.    a. 

• 

Sept.  6 

11  Pleiadiim 

^ 

+88 

+  5 

7  46.0 

—  8  47     4 

+0.5789 

0.5478 

+.1068  +9.6087 

9.9618 

la  Pleiadam 

H 

4-51 

—17 

7  54^ 

—  8  38  56 

+0.1420 

.5479 

+.1066;  +9.6107 

.9604 

13  PleUdum 

4 

4-90 

+13 

7  57.3 

—  8  36     9 

+0.7114 

.5479 

+.1065 

+9.6018 

^22 

14  Fleiadum 

9 

+90 

+29 

8    04) 

—  8  33  36 

+0.9670 

.5479 

+.1065 

+93978 

.9629 

15  Pleiadam 

H 

+84 

+  5 

8    2.7 

—  8  30  59 

+0.5795 

.5479 

+.1065 

+9.6041 

.9618  ^ 

16  Pleiadom 

H 

+90 

+25 

8    3.2 

—  8  30  30 

+0.9166 

M79 

+.1064 

+93987 

.9628  ' 

17  Pleiadnm 

8 

+90 

+32 

8    3.8 

—  8  29  55 

+li)165 

M79 

+.1064 

+93971 

.9631  i 

18  Pleiadam 

8 

+83 

+  6 

8    3.9 

—  8  99  49 

+0.5698 

.5480 

+.1064 

+9.6043 

.9617 

0  Pleiadam 

H 

+85 

+  6 

8    4.7 

—  8  29     3 

+0.5967 

J>480 

+.1063 

+93039 

.9618  , 

19  Pleiadam 

s' 

+90 

+40 

8    5.1 

—  8  28  39 

+U151 

.5480 

+.1068^  +9.5955 

.9634 

20  Pleiadom 

8 

+47 

—20 

8    5A 

—  8  28  23 

+0i)862 

M80 

+.1063  +9.6120 

.9602 

22  Pleiadam 

8 

+90 

+19 

8    6.2 

—  8  27  37 

+0.8136 

.5480 

+.1063 

+93005 

.9625 

21  Pkiadam 

St 

+48 

—24 

8    6.5 

—  8  27  21 

+a0142 

.5480 

+.1063 

+9.6131 

.9600 

23  Pleiadam 

+90 

+36 

8     7.9 

—  8  25  57 

+L0747 

.5480 

+.1062;  +9.5962 

.9632 

24  Pleiadam 

8 

+69 

—  3 

8     8.2 

—  8  25  39 

+^*4I57 

.548Q 

+.1062 

+9.6069 

.9612 

i^Taori 

H 

+87 

+  7 

8    8.3 

—  8  25  33 

+a6144 

^80 

+.1062 

+9^6037 

.9618 

25  Pleiadam 

8  r 

+90 

+43 

8  12w4 

—  8  21  39 

+L1558 

.5480 

+.1061 

+93949 

.9635 

27  Pleiadam 

H 

+69 

—  3 

8  27.9 

—  8    6  38 

+a4155 

.5481 

+.1056 

+9.6074 

3611 

29  Pleiadam 

8 

+68 

—  4 

8  35.8 

—  7  59  31 

+0.3981 

.5482 

+.1053 

+9.6079 

.9610 

»  Pleiadam 

H 

+90 

+27 

8  47j9 

—  7  47  22 

+0.9461 

.5483 

+.1049 

+93995 

.9626 

/^Pleiadam 

H 

+90 

+15 

8  53.5 

—  7  41  64 

+0.7444 

.5483 

+.1047 

+9.6028 

M90 

A  Pleiadam 

5r 

+90 

+10 

8  54.1 

—  7  41  24 

+0.6546 

J>483 

+.1047 

+93044 

.9617 

30  Pleiadam 

8r 

+90 

+24 

8  54.8 

—  7  40  41 

+0.9260 

.5483 

+.1047 

+93000 

.9625 

31  Pleiadam 

8 

+66 

—  6 

8  56.1 

—  7  39  22 

+0.3775 

.5483 

+.1046 

+93087 

.9e08 

32  Pleiadam 

8 

+68 

—  4 

8  58^ 

—  7  37  12 

+OJI974 

.548a 

+.1046 

+9.6086 

.9609 

33  Pleiadam 

n 

+80 

+  4 

9    OA 

—  7  35  13 

+0.5448 

.5483 

+.1045 

+93062 

3613 

34  Pleiadam 

+90 

+39 

9     9.1 

—  7  26  53 

+1.1379 

.5484 

+.1042 

+93970 

.9631 

35  Pleiadam 

9 

+82 

+  5 

9     9.5 

—  7  26  27 

+0.5636 

.5484 

+.1042 

+9.6062 

.9613 

36  Pleiadam 

9 

+86 

+  7 

9  13.5 

—  7  22  39 

+0.5991 

J^87 

+.1040 

+96057 

3615 

37  Pleiadam 

8 

+73 

0 

9  14.0 

—  7  22     5 

+a4572 

.5487 

+.1040 

+9.6080 

3610 

38  Pleiadam 

8 

+90 

+31 

9  15.6 

—  7  20  44 

+L000O 

3487 

+.1039 

+93993 

.9627 

B.A.C.  1192 

^ 

—  8 

—65 

9  22.2 

—  7  14  10 

—0.8608 

.5488 

+.1036 

+9.6285 

.9567 

39  Pleiadam 

8* 

+63 

^  8 

9  27.8 

—  7     8  45 

+0.3217 

JM89 

+.1033 

+93105 

.9605 

40  Pleiadam 

H 

+90 

+26 

9  39.5 

—  6  57  29 

+0.9171 

.5491 

+.1027 

+9.6014 

.9683 

jrTaari 

4 

+57 

—  9 

23  33.2 

+  6  27    2 

.5580 

+.0356 

+9.6308 

.9562 

139  Taari 

.1 

+66 

+  I 

15  27.8 

—  8    7     8 

+0.3618 

.5750 

— J0329 

+9.6406 

.9539 

fl  Geminor. 

+41 

—94 

10    8.9 

—  9    8  56 

—0.0342 

.5782 

—.0836 

+9.6303 

.9563 

01  Gemioor. 

6^ 

+51 

—17 

17  39.9  —  1  55  16 

+0.1420 

.5780 

—.1050 

+93162 

3594 

^>Caacri 

5 

—22 

—48 

20  25.1  ^  0  11  20 

—1.0775 

.5738 

—.1710 

+93733 

.9672 

tfCaacii 

6 

+80 

—  4 

6  22^ 

+  9  23  84 

+0.5616 

.5718 

—.1930 

+93030 

3768 

BJL.a  2854 

^ 

+24 

—51 

6  23.2 

+  9  24  82 

'-*0.3369 

.5713 

—.1930 

+93225 

.9745 

aCancri 

4 

+  9 

—69 

11  50.2 

—  9  20  54 

—0.6224 

.5699 

—.2039 

+93052 

.9765 

o'Caocri 

6 

+90 

+  6 

17  17.9 

—  4    5  17 

+0.7849 

.5685 

—.2141 

+9.4434 

3826 

ALeoais 

5 

—14 

—80 

23  28^ 

+  0  59  33 

— li)219 

.5607 

—.2583 

+9.2679 

.9924 

89  Vir^ni^ 

H 

+78 

+54 

23  24.9 

.—  280    3 

+1.3496 

.5682 

—.2203 

—9.4767 

.9796 

42  Libra 

4 

+  1 

—74 

20    5.8 

—  7  31  33 

—0^818 

.5821 

—.1229 

-9.5988 

.9629 

6Scon>ii 

5^ 

+65 

+21 

0  18.8 

--  3  28  28 

+1.0373 

.5825 

—.1091 

—9.6312 

.9561 

ASoorpii 

5 

+52 

—14 

1  22.1 

—  2  27  36 

+0.4993 

.5825 

—.1055 

-^.6244 

.9576 

TrSoorpii 

H 

+65 

+27 

3  26.1 

—  0  28  31 

+1.1066 

.5828 

—.1000 

—9.6372 

3548 

B.A.a  5347 

5 

+64 

+18 

7    6.5 

+  3    3  16 

+1.0055 

.5825 

—.0904 

—93411 

.9538 

ffScorpU 

H 

+u 

—51 

12  19.5 

+  842 

—0.1397 

.5825 

— i)760 

—9.6301 

.9564 

tfScorpu 

i| 

+50 

—13 

15  34.4 

+11  11  23 

+0.5190 

.5825 

— J0652 

—9.6437 

.9532 

22Soonm 

5' 

—26 

—90 

15  55.5 

+11  31  35 

—0.8596 

.5822 

—.0656 

—93228 

.9580 

20 

AOphiachi 

5 

+19 

—39 

9  59.8 

+  4  53  49 

+0.0553 

.5782 

—.0151 

—9.6479 

3522 

21 

ASagittarii 

3 

+14 

—50 

16    0.0 

+  9  46  24 

—0.1294  0.5640 

+X)643 

—93339  9.9555  |l 

OCeiTL'TAlliaN^    igeo; 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PI.ANBT&  AND  STAllS  BY  THE  MOON,  FOR  THE  YEAR  1860. 


Sept.  22 
23 
23 
23 
23 

24 
24 
25 
26 
26 

26 
27 
28 
28 
80 

Oct.    2 

i  3 

3 
3 

3 
3 
3 
3 
3 


Star's  Nu 


BA.C.  6578 
B.A.C.  6889 
a  Capricor. 
n  Capricor. 
q  Capricor. 

V  Capricor. 
B.A.C.  7202 
X  Capricor. 
d  Aqaarii    ' 
Q  Aqaarii 

X  Aqaarii 
X  Pisciam 
1  Pisciam 
22  Pisciam 
17  Fiseiam 

ft  Arietis 

•  Arietis 
9Tauri 

(f  Pleiadam 
6  Pleiadam 

m  Pleiadam 

•  Taari 

c  Pleiadum 
k  Pleiadum 
I  Pleiadam 

d  PleSadam 
IS  Pleiadum 
p  Pleiadam 
ri  Taari 
28  Pleiadam 

8  Pleiadum 
y  Pleiadum 
h  Pleiadum 
34  Pleiadum 
B.A.C.  1192 

40  Pleiadum 
/Tauri 
125  Tauri 
139  Tauri 
fl  Geminor. 

&  Cancri 
d  Cancri 
A  Leonis 
43  Leonis 
(/Leonis 

^Leonis 
v  Leonis 
42  Libne 
B.A.C.  5197 
b  Scorpii 

A  Scorpii 
B.A.C.  5347 
a  Scorpii 
a  Scorpii 
22  Scorpii 


1 

LimitlBg 

TTash- 

Parallels. 

mC 

i 

North- 
em. 

South- 
em. 

Time«f 

0 

0 

h.  m. 

6 

-+-57 

—11 

12  45.6 

6 

-f-68 

—  2 

11  88.6 

H 

-h  6 

—74 

18  38.2 

5 

—  9 

—90 

22  81.3 

5 

—29 

—90 

23  17.2 

5i 

-h49 

—27 

4  48.9 

6 

-1-72 

+27 

9     0.1 

& 

-1-41 

—40 

15  26.1 

4 

-h35 

—48 

8     0.0 

4 

4-62 

—28 

9  52A 

5 

—36 

—90 

19  40.9 

H 

-♦-  9 

—84 

23  24.9 

5 

+90 

+  4 

7  68.9 

6 

4-90 

+  9 

13  84.1 

4 

+19 

—61 

19  57.3 

H 

+90 

+22 

7  87.9 

4 

+90 

+  9 

15  41.5 

6 

+90 

+22 

9  13.6 

i 

+47 

—21 

12  45.7 

+59 

—11 

12  47.9 

7 

+14 

—54 

12  54.7 

5 

+37 

—30 

12  56.4 

5 

+44 

—23 

13  13.3 

7} 

+33 

—38 

13  15.3 

+35 

—31 

13  19.1 

5 

+n 

+  2 

13  27.5 

7 

+38 

—29 

13  44.7 

7 

+66 

—  5 

13  55.1 

3 

+68 

—  4 

13  58.7 

7 

+90 

+46 

14  23.0 

H 

+90 

+14 

14  38:6 
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OCCULTA'TIOWS,    1860. 


OCCULTATIONS  OF  PLANETS  AND  STABS  BY  THE  MOON,  VISffiLE  AT        || 

WASHINGTON,  D.  C, 

DURING  THE  TEAR  1860. 
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220 

0  47 

424 


OCCULTATIONS,    1860. 


OCCULTATION8  OF  PLANETS  AND  6TABS  BT  THB  MOON,  VISIBLE  AT 
WASHINGTON,  D.  C,  DUBIN6  THE  TBAB  1860. 


Dec.  20 
24 
24 
24 
24 

24 
27 
31 


45  Fisciam 
b  Pleiadam 
d  Pleiadmn 
?/  Taari 
/Pleiadam 

h  Pleiadum 
B.A.C.  2238 
B.A.C.  3529 


IMMSaSION. 


Wuhington 


h.  m. 
23  30 

3  40 

4  41 

5  22 
e  29 

6  26 
11  12 

8  56 


Tims. 


h.  m. 
5  31 
9  25 

10  25 

11  6 

12  14 

12  11 
16  43 
9  12 


Angle  from 

North     Y«r- 
PolDt.      tex. 


o 
287 
299 
242 
268 
245 

264 

272 

241 


o 
270 
302 
280 
318 
302 

821 

330 
190 


SMSB8I0N. 


Wiuhingtoa 


Ttma. 


h.  m. 
0  53 
5     7 

5  49 

6  44 

7  35 

7  42 

12  7 
4  51 


Time. 


lUDl. 

6  54 

10  52 

11  33 

12  28 

13  20 

13  26 
17  39 
10    8 


Angle  fton 

North      Ter. 
Point.      tez. 


150 
88 
138 
107 
125 

105 
51 
73 


leS 

134 
193 
165 
183 

163 
106 
21 


NOTES. 

*  Whole  occaltation  below  the  horlion  of  Washington. 
t  Immenion  below  &e  horizon  of  Washington, 
t  Emenion  below  the  horison  of  Washington. 

The  An^  of  PonHon^  ibr  the  points  of  contact,  are  for  dired  vision^  and  are  reckoned  from  tbe 
Moon's  Nmrth  Point  andfrom  its  VerUx  towards  th*  West  For  tmwrtaitma^  add  160^  to  the  mglM 
giren. 
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WASHINGTON 

MEAN  TIME. 

JANUARY. 

d.    h.     m.    B. 

d.    h.     m.    s. 

I.     Shadow 

Egress 

1     1     6 

II. 

Transit 

Ingress 

9    4  12 

I.    Transit 

Egress 

1     1  15 

II. 

l^adow 

Egress    W. 

9     6  56 

IV.    BclipBe 

Disapp. 

1     3  80  59.2 

n. 

Transit 

Egress    W. 

9     7     0 

IV.    Occult. 

Reapp.  W. 

1     8  2d 

IV. 

Shadow 

Ingress  W. 

9  10  BS 

I.    ikdipse 

Disapp. 

1  1»  57  41.8 

IV. 

Transit 

Ingress  W. 

9  10  41 

I.     Occnlt. 

Beapp. 

1  22  27 

IV. 

Shadow 

Egress   W. 

9  14  13 

II.    Shadow 

Ingress 

2     1  34 

IV.- 

Transit 

Egress  W. 

9  14  SO 

n.     Tranflit 

Ingress 

2     2     0 

ni. 

Shadow 

Ingress  W. 

9  17  88 

n.    Shadow 

Egress 

2    4  21 

ITT. 

Transit 

Ingress  W. 

9  17  41 

n.    Traosit 

Egiess 

2    4  48 

I. 

Shadow 

Ingress 

9  19     9 

m.     Shadow 

Ingress  W. 

2  18  89 

I. 

Transit 

Ingress 

9  19  10 

HI.    Transit 

Ingress  W. 

2  14  26 

ra. 

Shadow 

Egress 

9  21     8 

m.     Shadow 

Egress    W. 

2  17     8 

ni. 

Transit 

Egress 

9  21     8 

I.     Shadow 

Ingress  W. 

2  17  15 

I. 

Shadow 

Egress 

9  21  28 

I.    Transit 

Ingress  W. 

.2  17  26 

I. 

Transit 

Egress 

9  21  29 

m.     Transit 

Egress   W. 

2  17  58 

I. 

Occult. 

Disapp.  W. 

10  16  17 

I.     Shadow 

Egress 

2  19  84 

I. 

Occult. 

Reapp. 

10  18  86 

I.    Transit 

Egress 

2  19  45 

n. 

Occult. 

Disapp. 

10  28  12 

I.    Eclipse 

Disapp.  W. 

8  14  26  18.2 

n. 

Occult. 

Reapp. 

11     2    0 

I.     Occult. 

Keapp.  W. 

S  16  58 

I. 

Transit 

Ingress  W. 

11  18  86 

n.    Eclipse 

Disapp. 

8  20  89  28.8 

I. 

Shadow 

Ingress  W. 

11  18  88 

n.     Occult. 

Beapp. 

8  28  46 

I. 

Transit 

Egress   W. 

11  15  55 

I.     Shadow 

Ingress  W. 

4  11  48 

I. 

Shadow 

Egress   W. 

11  15  57 

I.     Transit 

Ingress  W. 

4  11  52 

I. 

Occult. 

Disapp.  W. 

12  10  48 

L    Shadow 

I^ress    W. 

4  14     S 

I. 

Eclipse 

Reapp.  W. 

12  18     2  50.4  ! 

I.    Transit 

Egress    W. 

4  14  11 

n. 

Transit 

Ingress  W. 

12  17  18            ! 

I.    EcUpse 

Disapp.  W. 

5     8  54  41.8 

n. 

Shadow 

Ingress  W. 

12  17  28            ' 

I.     Occult. 

Beapp.  W. 

5  11  18 

n. 

Transit 

Egress 

12  20     7 

n.     Shadow 

Ingress  W. 

5  14  51 

n. 

Shadow 

Egress 

12  20  14 

n.    Transit 

Ingress  W. 

5  15     6 

m. 

Occult. 

Disapp.  W. 

18     7  23 

n.     Shadow 

Egress   W. 

5  17  89 

I. 

Transit 

Ingress  W. 

18     8     2 

n.    Transit 

%ress   W. 

5  17  54 

I. 

Shadow 

Ingress  W. 

18     8     7 

m.    Edipse 

Disapp. 

6     8  46  21.0 

I. 

Transit 

Egress   W. 

18  10  21 

I.     Shadow 

Ingress  W. 

6     6  12 

I. 

Shadow 

Egress   W. 

18  10  26 

I.    Transit 

Ingress  W. 

6     6  18 

m. 

Eclipse 

Reapp.  W. 

18  11     2  15.6 

m.     Occult. 

Beapp.  W. 

6     7  84 

I. 

Occult. 

Reapp. 

14     5     9 

I.     Shadow 

EgKBB     W. 

6     8  81 

I. 

Eclipse 

Disapp.  W. 

14     7  81  25.6 

I.    Tranat 

Egress   W. 

6     8  87 

n. 

Occult. 

Disapp.  W. 

14  12  19 

I.     Eclipse 

Disapp. 

7     8  28  12.9 

n. 

Eclipse 

Reapp.  W. 

14  15  17  40.6 

I.     Occult. 

Beapp. 

7     5  44 

I. 

Transit 

Ingress 

15     2  28 

n.    Eclipse 

Disapp.  W. 

7     9  57  21.1 

I. 

Shadow 

Ingress 

15     2  35 

n.     Occult. 

Reapp.  W. 

7  12  58 

I. 

Transit 

Egress 

15    4  47 

I.     Shadow 

Ingress 

8     0  41 

I. 

Shadow 

i^ress 

15    4  54 

I.    Transit 

Ingress 

8     0  44 

I. 

Occult. 

Disapp. 

15  28  85 

I.     Shadow 

%ress 

8     8     0 

I. 

Eclipse 

Beapp. 

16     1  59  5%.% 

I.    Transit 

Egress 

8     8     8 

n. 

Transit 

Ingress  W. 

16     6   25 

I.     Occult 

Disapp. 

8  21  51 

n. 

Shadow 

Ingress  W. 

16     6   4^ 

I.     Occult. 

Beapp. 

9     0  10 

n. 

Transit 

Egress   W. 

16      9    ^^ 

n.     Shadow 

Ingress 

9     4     8 

n. 

Shadow 

Egress   W. 

U     ^    ^^ 

54 


1 
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WASHINGTON 

MEAN  TIBfE 

1 

JAiNUASY, 

d.     h.     m.    s. 

d.    h.    B.  1. 

I.    Transit 

Ingress 

16  20  54 

in. 

mmio^ 

EgKm             24    5    2 

m.     Transit 

Ingress 

16  20  56 

I. 

Occult. 

Disapp.           24  19  45 

I.     Shadow 

~  Ingress 

16  21     4 

I. 

Eclipse 

Reapp.            24  22  23    5.9 

m.     Shadow 

Ingress 

16  21  87 

n. 

Occult. 

Disapp.           25    3  42 

I.     Transit 

Egress 

16  23  13 

n. 

EcHpse 

Reapp.  W.    25    7  18    1.1 

I.     Shadow 

Egress 

16  23  28 

I. 

Tranat 

Ingress  W.     25  17    4 

m.     Transit 

Egress 

17     0  23    ' 

I. 

Shadow 

Ii^gress  W.    25  17  27 

lU.     Shadow 

Egress 

17     1     8 

I. 

Transit 

Egress             25  19  23 

L     Occult. 

Disapp.  W-^ 

-1718     1 

I. 

Shadew 

i^presr      -     25  19  46 

IV.     Occult. 

Disapp. 

17  18  88 

IV. 

Transit 

Ingress             26    0  49 

I.    Eclipse 

Reapp. 

17  20  28  87.2 

IV. 

Shadow 

Ingress            26    4  32 

IV.    Eclipse 

B«ipp. 

18     0  10     1.4 

IV. 

Transit 

Egress             26    4  87 

n.    Occult. 

Disapp. 

18     1  26 

IV. 

Shadow 

Egress    W.    26    8  20 

U.    Eclipse 

BeaRp. 

18    4  36  22.5 

I. 

Occult. 

jyaaipp.  W.     26  14  11 

I.     Transit 

Ingress  W. 

18  15  20 

I. 

Eclipse 

Reapp.  W.     26  16  51  42.8 

I.     Shadow 

Ingress  W. 

18  15  83 

n. 

Tranat 

Ingress            26  21  46         | 

I.     Transit 

Egress   W. 

18  17  39 

n. 

i^iadow 

Ingress             26  22  36 

I.     Transit 

Egress    W. 

18  17  52 

n. 

Transit 

Egress             27    0  34 

I.     Occult. 

Dis^p.  W. 

19  12  27 

n. 

Shadow 

Egress             27    1  25 

I.    Eclipse 

Reapp.  W. 

19  14  57  12.0 

I. 

Transit 

Ingress  W.    27  11  30 

II.    Transit 

Ingress 

19  19  32 

I. 

Shadow 

Ingress  W.     27  11  55 

II.    Shadow 

Ingress 

19  20     1 

I. 

Transit 

Egress   W.    27  IS  49        i 

II.    Transit 

Egress 

19  22  20 

m. 

Occult. 

Disapp.  W.     27  13  56 

n.     Shadow 

Egress 

19  22  49 

I. 

Shadow 

Egress    W.     27  14  14         1 

I.    Tranrit 

Ingress  W. 

20     9  46 

m. 

Eclipse 

Reapp.             27  19    2    8.7 . 

I.    Shadow 

Ingress  W. 

20  10     1 

I. 

Occult. 

Disapp.  W.     28    8  87         | 

I.    Transit 

Egress    W. 

20  12     5 

I. 

Eclipse 

Reapp.  W.    28  11  20  218  ! 

I.     Shadow 

Egress    W. 

20  12  20 

n. 

Occult. 

Disapp.  W.    28  16  50        j 

I.     Occult. 

Disapp.  W. 

21     6  58 

n. 

Eclipse 

Reapp.            28  20  81    1.8 

I.    Eclipse 

Beapp.  W. 

21     9  25  49.5 

I. 

Tranat 

Ingress  W..   29    5  56         ' 

II.    Occult. 

Disapp.  W. 

21  14  34 

I. 

Shadow 

Ingress  W.     29    6  24 

II.    Eclipse 

Beapp. 

21  17  54  22.2 

I. 

Transit 

Egress    W.    29    8  15 

I.     Transit 

Ingress 

22    4  12 

I. 

Shadow 

I^resB    W.    29    8  43         | 

I.     Shadow 

Ingress 

22    4  30 

I. 

Occult. 

Disapp.           80    3    3         i 

I.    Transit 

Egress   W. 

22     6  31 

I. 

Eclipse 

Reapp.  W.     80    5  49    0.8 

I.    Shadow 

Egress    W. 

22     6  49 

n. 

Transit 

Ingress  W.    80  10  54 

I.     Occult. 

Disapp. 

23     1  19 

n. 

Shadow 

Ingress  W.     30  11  54 

I.    EcUpse 

Reapp- 

23     8  54  25.0 

n. 

Transit 

Egress    W.     30  13  42 

n.     Transit 

Ingress  W. 

23     8  89 

n. 

Shadow 

Egress    W.     30  14  43 

n.     Shadow 

Ingress  W. 

23     9  18 

I. 

Transit 

Ingress            31    0  22 

n.     Transit 

Egress   W. 

23  11  27 

I. 

Shadow 

Ingress            31    0  53 

n.     Shadow 

Egress   W. 

23  12     7 

I. 

Transit 

Egress             81    2  41 

I.    Transit 

Ingress 

23  22  38 

I. 

Shadow 

Egress             81    3  12 

I.     Shadow 

Ingress 

23  22  58 

ni. 

Tranat 

Ingress            81    8  32 

in.     Transit 

Ingress 

24     0  18 

m. 

Shadow 

Ingr«as  W.     81    5  85 

I.    Transit 

EgrM 

24     0  57 

in. 

Transit 

Egress   W.     81    6  57 

I.     Shadow 

Egress 

24     1  17 

m. 

Shadow 

Egress   W.    31    9    2 

ni.     Shadow 

Ingress 

24     1  36 

I. 

Occult. 

Disapp.           31  21  29 

m.     Tranat 

Egress 

24     3  89 
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WASHINGTON 

MEAN  TIME. 

1 

JANUARY.                                                             1 

I. 

PhamoftiieEeHpnioftlwSati 

e 

lUtesI 

m. 

br  an  Inrertliis  Meseope. 

n. 

V ^ 

rv. 

W: 

FEBRl 

[JAB 

.Y. 

d.     h.    m.    1. 

d.    h.    m.    s. 

I. 

Eclipse 

Bea^p. 

1     0  17  48.8 

I. 

Shadow 

Egress  W. 

5  10  38 

n. 

Occulta 

Disapp.  W. 

1     6  68 

I. 

Occult. 

Disapp. 

6     4  48 

n. 

Eclipse 

Re^p.  W. 

1     9  49  87.3 

I. 

Eclipse 

Re^p.  W. 

6     7  43  44.3 

Transit 

Ingress 

1  18  48 

n. 

Transit 

Ingress  W. 

6  18  11 

Shadow 

jBgI5eS8 

1  19  %\ 

n. 

Shadow 

Ingress  W. 

6  14  80 

Transit 

Egress 

1  21     7 

n. 

Transit 

Egress  W. 

6  15  59 

Shadow 

Egress 

1  21  40 

n. 

Shadow 

Egress 

6  17  19 

OcculU 

Disapp.  W. 

2  15  55 

I. 

Transit 

Ingress 

7     2     7 

Eclipse 

Beapp. 

2  18  46  22.5 

I. 

Shadow 

Ingress 

7     2  47 

n. 

Transit 

Ingress 

3    0    2 

I. 

Transit 

Egress 

7    4  26 

n. 

Shadow 

Ingress 

3     1  12 

I. 

Shadow 

Egress 

7     5     6 

n. 

Transit 

Egress 

3     2  50 

ra. 

Transit 

Ingress  W. 

7     6  53 

n. 

Shadow 

Egress 

3    4    0 

m. 

Shadow 

Ingress  W. 

7    9  85 

IV. 

Occult. 

Disapp.  W. 

3     8  56 

in. 

Transit 

Egress  W. 

7  10  19 

IV. 

Occult. 

Reapp.  W. 

3  12  44 

m. 

Shadow 

Egress   W. 

7  18    3 

I. 

Transit 

Ingress  W. 

3  13  14 

I. 

Occult. 

Disapp. 

7  28  14 

I. 

Shadow 

Ingress  W. 

a  13  50 

I. 

Eclipse 

Reapp. 

8     2  12  29.9 

IV. 

Eclipse 

Ks^p.W. 

3  14  84  29.7 

n. 

Occult. 

Disapp.  W. 

8    8  16 

I. 

Transit 

Egress  W. 

3  15  38 

n. 

Eclipse 

Reapp.  W. 

8  12  26  10.2 

I. 

Shadow 

Egress  W. 

3  16     9 

I. 

Transit 

Ingress 

8  20  38 

IIU. 

Occult. 

I>isiq|>p. 

3  17  16 

I. 

Shadow 

Ingress 

8  21  16 

IV. 

EcHpse 

3  18  19  14.5 

I. 

Transit 

Egress 

8  22  52 

m. 

Eclipse 

Reapp. 

3  23     1  52.6 

I. 

Shadow 

Egress 

8  28  85 

I. 

Occult. 

Disapp.  W. 

4  10  22 

I. 

Occult. 

Disapp. 

9  17  40 

I. 

Eclipse 

Beapp.  W. 

4  13  15     4.9 

I. 

Eclipse 

Reapp. 

9  20  41  10.8 

n. 

Occult. 

Disapp. 

4  19     7 

n. 

Transit 

Ingress 

10     2  20            \ 

n. 

Eclipse 

Beapp. 

4  23     7  38.6 

n. 

Shadow 

Ingress 

10     3  48 

I. 

Tranat 

Ingress  W. 

6     7  41 

II. 

Transit 

Egress 

10     5     % 

I. 

Shadow 

Ingress  W. 

5    8  19 

n. 

Shadow 

Egrfess  W. 

10    e  ^1 

L 

Transit 

Egress  W. 

5  10    0 

I. 

Transit 

Ingress  W. 

10  1^       ^ 

1 
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WASHINGTON 

MEAN  TIME. 

FEBRUARY. 

d.    h.     m.    s. 

d.    h.     m.    •. 

I. 

Shadow 

Ingren  W* 

10  15  46 

m. 

Occult. 

Disapp. 

18     0     5 

I. 

Transit 

Egress 

10  17  19 

m. 

Occult. 

Be^p. 

18     8  81 

I. 

Shadow 

Egress 

10  18    4 

m. 

Eclipse 

Disapp. 

18     8  42  10.6 

m. 

Occult. 

Disapp. 

10  20  S8 

m. 

Eclipse 

BeaM>,  W. 

18     7     1  55.6 

in. 

Eclipse 

Beapp, 

11     8     1  41.5 

I. 

Occult. 

Disapp.  W. 

18  13  55            1 

I. 

Occult. 

Disapp.  W. 

11  12     7 

I. 

Eclipse 

Beapp. 

18  17     4  53.8 

I. 

Eclipse 

Reapp.  W. 

11  15     9  55.5 

n. 

Occult. 

Disapp. 

18  23  46 

IV. 

Transit 

Ingress  W. 

11  15  24 

n. 

Eclipse 

Beapp. 

19     4  20  40.6 

IV. 

Transit 

Egress 

11  19  12 

I. 

Transit 

Ingress  W. 

19  11   15 

n. 

Occult. 

Disapp. 

11  21  26 

I. 

Shadow 

Ingress  W- 

19  12     9 

IV. 

Shadow 

Ingress 

11  22  82 

I. 

Transit 

S)gres8   W. 

19  18  84 

n. 

Eclipse 

Beapp. 

12     1  44  U.S 

I. 

Shadow 

Egress    W. 

19  14  28 

IV. 

Shadow 

Egress 

12     2  27 

IV. 

Occult. 

Disapp. 

19  28  58 

I. 

Transit 

Ingress  W. 

12     9  27 

IV. 

OccuU. 

Beapp. 

20     8  41            1 

I. 

Shadow 

Ingrew  W. 

12  10  18 

I. 

Occuh. 

Disapp.  W. 

20     8  22 

I. 

Transit 

Egress   W. 

12  11  46 

IV. 

Eclipse 

Disajq).  W. 

20     8  87  27.9 

I. 

Shadow 

Egress   W. 

12  12  32 

I. 

Eclipse 

Beapp.  W- 

20  11  88  87.0 

I. 

Occult. 

Disapp.  W. 

13     6  34 

IV. 

Eclipse 

Be^p.  W. 

20  12  28  47.1 

I. 

Eclipse 

Reapp.  W. 

IS     9  38  86.9 

n. 

Transit 

Ingress 

20  17  51             1 

n. 

Transit 

Ingress  W. 

18  15  80 

u. 

Shadow 

Ingress 

20  19  42 

'  n. 

Shadow 

Ingress 

18  17     6 

n. 

Transit 

Egress 

20  20  89 

1  ^' 

Transit 

Egress 

18  18  18 

n. 

Shadow 

Egress 

20  22  81            I 

n. 

Shadow 

Egress 

18  19  55 

I. 

Transit 

Ingress 

21     5  42 

I. 

Transit 

Ingress 

14     8  54 

I. 

Shadow 

Ingress  W. 

21     6  87 

I. 

Shadow 

Ingress 

14    4  42 

I. 

Transit 

Egress   W. 

21     8     1 

!     I. 

Transit 

Egress   W. 

14     6  13 

I. 

Shadow 

Egte»   W. 

21     8  56 

I. 

Shadow 

Egress    W. 

14     7     1 

m. 

Transit 

Ingress  W. 

21  IS  48 

m. 

Transit 

Ingress  W. 

14  10  19 

m. 

Transit 

Egress 

21  If  14 

m. 

Shadow 

Ingress  W. 

14  13  85 

m. 

Shadow    . 

Ingress 

21  17  85             ] 

m. 

Transit 

Egress   W. 

14  13  44 

m. 

Shadow 

Egress 

21  21     3 

m. 

Shadow 

Egress 

14  17     3 

I. 

Occult. 

Disapp. 

22     2  49 

I. 

Occult. 

Disapp. 

15     1     1 

I. 

Eclipse 

Beapp.  W.' 

22     6     2  26.5 

I. 

EcUpse 

Beapp. 

15    4     7  24.4 

n. 

Occult. 

Disapp.  W. 

22  12  57 

n. 

Occult. 

Disapp.  W. 

15  10  86 

n. 

Eclipse 

Reapp. 

22  17  89     a.» 

n. 

Eclipse 

Beapp,  W. 

15  15     2  39.1 

I. 

Transit 

Ingress 

28    0    9            j 

I. 

Transit 

Ingress 

15  22  21 

I. 

Shadow 

Ingress 

28     1     6 

I. 

Shadow 

Ingress 

15  28  11 

I. 

Transit 

Egress 

28     2  28 

I. 

Transit 

Egress 

16     0  40 

I. 

[%adow 

Egress 

23    8  25 

I. 

Shadow 

Egress 

16     1  80 

I. 

Occult. 

Disapp. 

28  il  16 

I. 

Oociat. 

Disapp. 

16  19  26 

I. 

EcHpse 

Beapp. 

24     0  81  UJD 

I. 

Eclipse 

Beapp. 

16  22  86     7.8 

n. 

Transit 

Ingress  W. 

24     7     2 

n. 

Traneit 

Ingress 

17    4  40 

n. 

Shadow 

Ingress  W. 

24    9    0 

n. 

Shadow 

Ingi«8s  W. 

17    6  24 

n. 

Transit 

i^ress  W. 

24     8  56 

n. 

Transit 

Egress   W. 

17     7  28 

n. 

Shadow 

Egress  W. 

24  11  49 

n. 

Shadow 

Egress   W. 

17     9  18 

I. 

Transit 

Ingress 

24  18  86 

I. 

Transit 

Ingress 

17  16  48 

L 

Shadow 

Ingress 

24  19  85 

I. 

Shadow 

Ingress 

17  17  40 

I. 

Transit 

Egress 

24  90  55 

I. 

Transit 

Egress 

17  19     7 

I. 

Shadow 

Egrew 

24  81  54 

I. 

Shadow 

Ingress 

17  19  59 

m. 

Occult. 

Disapp. 

25     8  87            1 

I 
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WASHINGTON  MEAN  TIMB. 

FEBEUAEY. 

d.     h.     m.    B. 

d.    b.    m.    B. 

m.    Occult. 

Eeapp.  W. 

25     7    3 

IV. 

Transit 

Ingress  W. 

28     6  47 

m.    EcUpflo 

Diaajqf^.  W. 

25     7  41  52.6 

I. 

l>aasit 

Ingress  W. 

28     7  30 

m.    Eclipsa 

Reapp.  W. 

25  11     2  16.2 

I. 

Shadow 

Ingress  W. 

28     8  32 

I.    Occult 

DIsapp. 

25  15  43 

I. 

Transit 

Egress   W. 

28     9  49 

I.    Edipw 

Bcapp. 

25  18  69  59.4 

IV. 

Transit 

Egress    W. 

28  10  36 

H.     Occuk. 

Disapp. 

26     2     9 

I. 

Shadow 

Egress    W. 

28  10  51 

U.    £dip0Q 

Reapp,  W. 

26    6  57    4.3 

IV. 

Shadow 

Ingress 

28  16  33 

L    Tnxm% 

Ingren  W. 

26  13     8 

m. 

Transit 

Ii^reas 

28  17  21 

I.    Shadow 

Ugtm  W. 

26  14    4 

IV. 

Shadow 

Egress 

28  20  34 

I.    Traaait 

l^gNm   W. 

26  15  22    . 

m. 

Transit 

Egress 

28  20  47 

{     I.    Sliadow 

flgri^ 

26  16  98 

in. 

Shadow 

Ingress 

28  21  84 

I.    Occnh, 

Bieapp.  W. 

27  10  10 

m. 

Shadow 

Eg»«« 

29     1     3 

L    Edipae 

Eeapp,  W. 

27  13  26  44.0 

I. 

Occnlt. 

INniip. 

29    4  87 

n.    TiaiBsit 

Ingrew 

27  20  14 

I. 

Eclipse 

B«w.  W. 

29     7  57  85.1 

1    U.    Sin^w 

IngraM 

27  22  18 

n. 

Occult. 

Diaapp. 

29  15  21 

,    n.    Traasil 

I^ress 

27  33     3 

n. 

EcUpse 

Beqqp. 

29  20  15  22.5 

i    n.    Sliadow 

1 

Bteresa 

28     1     8 

I. 

PhlttloftkoEdifNIifttlQlltl 

lUtttl 
III. 

for  u  IiiTertiiig  Tdiuope. 

1 

r 

« 

ill- 

w 

r 

• 

MAS 

IV. 
,CH 

w 

d          r 

1 

d.    h.    m.    8. 

d.    h.    m.    B. 

1      1.    IVanat 

Ingiw 

1     1  57 

I. 

Shadow 

Ingress 

2  21  30 

L    Shadow 

Ingres! 

13     1 

I. 

Transit 

Egress 

3  22  48 

1     I.    Trantit 

Egten 

1     4  16 

I. 

Shadow 

Egress 

2  28  49 

L    SliadDW 

EgWM 

1     5  20 

m. 

Occult. 

Disapp.  W. 

3     7  14 

'     I.    Ocddt. 

Disapp. 

1  23     5 

m. 

Occult. 

Eeapp.  W. 

8  10  40 

1     I.    Eclipse 

Eeapp. 

2     2  26  21.1 

m. 

EcHpse 

Disapp.  W. 

8  11  42  17.9 

1    n.    Transit 

Ingress  W. 

2    9  *7 

m. 

Eclipse 

Eeapp. 

3  15     3  18.4 

'    n.    Sliadow 

Ingress  W. 

2  11  36 

L 

Occult. 

Disapp. 

3  17  89 

1    n.    Tnuttit 

Egresa  W. 

2  12  15 

I. 

Eclipse 

Eeapp. 

3  90  55  11.8 

n.    Sliadow 

Egress  W. 

2  14  26 

n. 

Occult. 

Disapp. 

4     4  84 

I.    TiaoAt 

Ingress 

2  20  24 

n. 

Eefipse 

Eeapp.  W. 

4     9  83  20.2 

1 
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WASHINGTON 

MEAN  TIME 

1 

1 

MARCH.                                                            1 

d.    h*    m.   •. 

4.    h.    m.  4 

I.     Transit 

Ingress 

4  U  51 

I. 

Shadow 

Ingress 

11  17  54 

L     Shadow 

Ingress 

4  16  58 

I. 

Transit 

Egress 

11  19    2 

I.     Transit 

Egress 

4  17  10 

I. 

Shadow 

EgreM 

11  »13 

I.     Shadow 

Egress 

4  18  17 

I. 

Occult. 

Disapp.  W. 

12  18  51 

I.     Occult. 

Disapp.  W. 

5  18     0 

I. 

Eclipse 

Reapp. 

12  17  19  15.0 

I.    Eclipse 

Reapp. 

5  15  23  56.9 

n. 

Transit 

Ingress 

18    1  10 

n.     Transit 

Ingress 

5  22  40 

n. 

Shadow 

Ingress 

18    8  82 

II.     Shadow 

Ingress 

6    0  55 

n. 

Transit 

Egress 

18    8  58 

n.    Transit 

Egrea 

6     1  29 

n. 

Shadow 

EgMS   W. 

18    6  22 

U.     Shadow 

Egress 

6     8  45 

I. 

TVansit 

Ingress  W. 

13  11  11 

I.    Transit 

Ingress  W. 

6     9  19 

I. 

Shadow 

Ingress  W. 

IS  18  22 

I.    Shadow 

Ingress  W. 

6  10  27 

I. 

Transit 

Egress  W. 

18  18  80 

I.    Transit 

Egress  W. 

6  11  88 

I. 

Shadow 

Egress 

18  14  41 

I.     Shadow 

i^resB  W. 

6  12  46 

m. 

Transit 

Ingress 

14    0  48 

III.    Transit 

Ingress 

6  21     0 

m. 

Transit 

Egress 

14    4    f 

in.    Transit 

Egress 

7     0  26 

ni. 

Shadow 

Ingress 

14    5  83 

m.     Shadow 

Ingress 

7     1  88 

I. 

Occ(ult. 

Disapp.  W. 

14    8  19 

ni.     Shadow 

Egress 

7    5     8 

m. 

Shadow 

Egre»   W. 

14    9    4 

I.     Occult. 

Dis^p.  W. 

7     6  28 

I. 

Eclipse 

Reapp.  W. 

14  11  48    8.7 

I.    Eclipse 

Reapp.  W. 

7     9  52  49.4 

H. 

Occult. 

Disapp. 

14  20  1( 

IV.     Occult. 

Disapp. 

7  15  46 

n. 

Eclipse 

Reapp. 

15    1  27  42.5 

II.     Occult. 

Disapp. 

7  17  48 

I. 

Transit 

Ingress 

15    5  89 

IV.     Occult. 

R«4)p. 

7  19  86 

I. 

Shadow 

Ingress  W. 

15    6  51 

n.    Eclipse 

Beapp. 

7  22  51  85.8 

I. 

Transit 

Egress    W. 

15    7  58 

IV.    Eclipse 

Disapp. 

8     2  40  85.6 

I. 

Shadow 

Egress    W. 

15    9  10 

I.     Transit 

Ingress 

8     8  47 

IV. 

Trannt 

Ingress 

15  28    9 

I.    Shadow 

Ingress 

8    4  56 

I. 

Occult. 

Disapp. 

16    2  47 

I.     Transit 

Egress 

8     6     6 

IV. 

Trannt 

Egrees 

16    2  59 

IV.    Eclipse 

Reapp.  W. 

8     6  88     2.8 

I. 

Eclipse 

IU»pp. 

16    6  16  57.1 

I.    Shadow 

Egress  W. 

8     7  15 

IV. 

Shadow 

Ingress  W. 

16  10  84 

I.     Occult. 

Disapp. 

9     0  55 

n. 

Transit 

Ingress 

16  14  25 

I.    Eclipse 

Reapp. 

9     4  21  86.7 

IV. 

Shadow 

Egress 

16  14  42 

n.    Transit 

Ingress  W. 

9  11  54 

n. 

Shadow 

Ingress 

16  16  50 

n.     Shadow 

Ingress  W. 

9  14  18 

n. 

Transit 

Egrw 

16  17  18 

II.     Transit 

Egress  W. 

9  14  48 

n. 

Shadow 

Egress 

16  19  40 

n.     Shadow 

Eg«« 

9  17     8 

I. 

Transit 

Ingress 

17    0    7 

I.     Transit 

Ingress 

9  22  15 

I. 

Shadow 

Ingress 

17    1  20 

I.     Shadow 

Ingress 

9  28  25 

I. 

Tranfflt 

Egress 

17    2  26 

I.     Transit 

I^ress 

10    0  84 

I. 

Shadow 

Egress 

17    8  89 

I.     Shadow 

Egress 

10    1  44 

m. 

Occult. 

Disapp. 

17  14  41 

ni.     Occult. 

Biaapp.W. 

10  10  55 

m. 

Occuh. 

Ra^p. 

17  18    7 

in.   Occult. 

Reapp.  W. 

10  14  21 

ni. 

Eclipse 

Disapp. 

17  19  42  13^ 

m.    Eclipse 

Dis^p. 

10  15  42  11.5 

I. 

Occult. 

Disapp. 

17  21  15 

m.    Eclipse 

Reapp. 

10  19    8  49.5 

ni. 

Eclipse 

Reapp. 

17  28    4  27.3 

I.    Occult. 

Disapp. 

10  19  28 

I. 

Eclipse 

Reapp. 

18    0  45  49.6 

I.    Eclipse 

Reapp. 

10  22  50  28.8 

n. 

Occult. 

Disapp.  W. 

18    9  81 

n.     Occult. 

Disapp.  W. 

11     7     2 

n. 

Eclipse 

Beapp. 

18  14  45  37.6 

n.    Eclipse 

Reapp.  W. 

11  12     9  84.5 

I. 

Trannt 

Ingress 

18  18  85 

I.     Transit 

Ingress 

11  16  48 

I. 

Shadow 

Ingress 

18  19  49 
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WASHINGTON 

MEAN  TIME. 

MARCH. 

# 

d.    h.     m.    B. 

d.    h.    m.    s. 

I. 

Transit  . 

Egress 

la  20  64 

I.    Eclipse 

Reapp. 

25     2  41  14.4 

I. 

Shadow 

Egress 

18  22    8 

in.    Eclipse 

Reapp. 

25     3     4  41.8 

I. 

Ocoolt. 

Disapp. 

19  15  43 

n.    Occnh. 

Disapp.  W. 

25  12     3 

I. 

£clip6e 

Beapp. 

19  19  14  87.1 

n.    Eclipse 

Reapp. 

25  17  21  84.0  ' 

IL 

Transit 

Ingress 

20     3  41 

I.    Transit 

Ingress 

25  20  27 

n. 

Shadow 

Ingress 

20    6     9 

I.     Shadow 

Ingress 

25  21  44 

n. 

Transit 

Egress    W. 

20     6  29 

I.    Transit 

i^ress 

25  22  46 

n. 

Shadow 

Egross   W. 

20     8  59 

I.    Shadow 

I^ress 

26     0     3            1 

L 

Traasit 

Ingress  W. 

20  13    8 

I.    Occnlt. 

Dis^p. 

26  17  36            1 

I. 

Shadow 

Iitgress 

20  14  18 

I.    Eel^ 

Reapp. 

26  21  10     2.4 

I. 

Transit 

Bgre«i 

20  15  22 

n*    Transit 

Ingress 

27     6  14 

I. 

Shadow 

Egress 

20  16  37 

n.    Shadow 

Ibgross  W. 

27     8  46 

m. 

Transit 

Ingress 

21     4  31 

II.    Tranmt 

Egress   W. 

27     9     3 

m. 

Transit 

Egress  W. 

21     7  57 

U.    Shadow 

Stress    W. 

27  11  37 

in. 

Shadow 

Ingress  W. 

21     9  83 

I.    Transit 

Ingress 

27  14  56 

I. 

Occnlt. 

Disapp,  W. 

21  10  It 

I.    Shadow 

Ingress 

27  16  31 

m. 

Shadow 

Egress    W. 

21  13    4 

I.    Transit 

Egress 

27  17  15 

I. 

Eclipse 

Beapp- 

21  13  43  31.7 

I.     Shadow 

Egress 

27  18  32 

u. 

Occult. 

DSsai^. 

21  22  47 

m.    Transit 

Ingress  W. 

28     8  24 

n. 

Eclipse 

Reapp, 

22    4     3  40.3 

m.    Transit 

Egress   W. 

28  11  51 

L 

Tranat 

Ingress  W. 

22     7  31 

I.    Occnlt. 

Disapp.  W. 

28  12     5 

I. 

Shadow 

Ingress  W, 

22     8  47 

m.    Kiadow 

Ingress 

28  18  33 

I. 

Transit 

Egress   W. 

22     9  50^ 

I.    Eclipse 

R«app. 

28  15  38  57.6 

L 

Shadow 

Egress    W. 

22  11     6 

m.     Shadow 

Egress 

28  17     5 

I. 

Occnlt. 

Disapp. 

28     4  39 

II.    Occnlt. 

Disapp. 

29     1  19 

I. 

Eclipse 

Beapp.  W. 

23     8  12  20.8 

n.    Eclipse 

Rea^). 

29     6  89  81.6 

n. 

Transit 

Ingress 

28  16  57 

I.    Transit 

Ingress  W. 

29     9  25 

n. 

Shadow 

Ingress 

23  19  27 

I.    Shadow 

Ingress  W. 

29  10  42 

n- 

Transit 

Egress 

28. 19*43 

I.    Transit 

Egress    W. 

29  11  44 

n. 

Shadow 

Egress 

23  22  J8 

I.    Shadow 

Egress   W. 

29  13     1 

I. 

Transit 

Ingress 

24.    1  59 

I.     Occult. 

Disapp. 

80     6  83 

I. 

Shadow 

Ingress 

24    3  15 

I.    Eclipse 

Reapp.  W. 

8a  10     7  47.4 

I. 

Transit 

Egress 

24    4  18 

II.    Transit 

Ingress 

80  19  82 

I. 

Shadow 

Egress 

24     5  34 

II.    Shadow 

Ingress 

80  22    4 

IV. 

Occtlt. 

Disapp.  W. 

24     8  41 

n.    Transit 

Egress 

80  22  20 

IV. 

Occnlt. 

Reapp.  W. 

24  12  31 

U.    Shadow 

Eg«»s 

81     0  55 

m. 

Ofccttlt. 

Disapp. 

24  18  31 

I.    Transit 

Ingress 

81     8  53 

IV. 

Eclipse 

Disapp. 

24  20  44  12.2 

I.    Shadow 

Ingress 

81     5  10 

m. 

Occnlt. 

Beapp. 

24  21  58 

I.    Transit 

Egress 

31     6  12 

I. 

Occnlt. 

Disapp. 

24.23     7 

I.     Shadow 

Egress    W. 

81     7  29 

m. 

Eclipse 

Disapp. 

24  23  41  52.8 

m.     Occnlt. 

Disa;^. 

81  22  26 

IV. 

Ecl^ 

Reapp. 

25     0  47  21.4 

. 
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WASHINGTON 

MEAN  TIME. 

« 

MARCH 

L 

PhBMofllMEeUpMafthetafc 

)lUtet 

m. 

br  an  Intertiig  Mimpe. 

r 

♦ 

II. 

r 

♦ 

IV. 

d        r 

API 

IIL. 

d.    h.    m.    8. 

d.     h.     m.    •. 

I.    Oocult. 

Disapp. 

Ill 

n. 

Eclipse 

Reapp.  W. 

5     9  15  14.9 

III.    Occult. 

BeM>p. 

1     1  »3 

I. 

Transit 

Ingress  W. 

5  11  19 

III.    fidipte 

Disapp. 

1     1  41  S8.6 

I. 

Shadow 

Ingnsi  W. 

5  12  86 

I.    EcUpee 

Reapp. 

1     4  86  41.7 

I. 

Transit 

Egress 

5  18  88 

m.    £cl]pee 

Reapp.  W. 

17    4  65.8 

I. 

Shadow 

Egress 

5  14  55 

II.    Occult 

Disapp. 

1  14  36 

I. 

Occult. 

Disapp.  W. 

6     8  28 

IV.    Transit 

Ingress 

1  16  30 

I. 

Eclipse 

Reapp.  W. 

6  12    8  15.8 

,    II.    Eclipse 

Beapp. 

1  19  07  22.4 

II. 

Transit 

Ingress 

6  22    9 

IV.    Tranrit 

Egress 

1  20  22 

II. 

Shadow 

Ingress 

7     0  42 

I.    Trannt 

Ingress 

1  22  21 

n. 

Transit 

Egress 

7     0  57             ! 

I.     Shadow 

Ingress 

1  28  89 

n. 

Shadow 

Egress 

7    8  88            j 

!     I.    Transit 

Egresi 

2    0  40 

I. 

Transit 

Ingress 

7     5  48 

I.    Shadow 

Egress 

2     1  58 

.  I. 

Shadow 

Ingress  W. 

7     7    5 

IV.     Shadow 

Ingren 

2    4  86 

I. 

Transit 

I^resB   W. 

7     8    7 

IV.     Shadow 

Egress   W. 

2    8  49 

I. 

Shadow 

£^;ress  W. 

7    924 

n.     Transit 

Ingress  W. 

8    8  50 

m. 

Occult. 

Disapp. 

8    2  25            1 

n.    Shadow 

Ingress  W. 

8  11  28 

I. 

Occult. 

Disapp. 

8    2  57 

n.    Transit 

Egress   W. 

3  11  89 

in. 

Occult. 

Reapp. 

8    5  59            1 

n.    Shadow 

Egress 

8  14  14 

I. 

Eclipse 

8    6  82  10.8 

I.    Transit 

Ingress 

8  16  50 

III. 

EcUpse 

Reapp.  W. 

8  11     5  31.2  : 

I.    Shadow 

Ingress 

3  18    8 

II. 

Occult. 

Dis^ip. 

8  17  19 

I.    Transit 

Egress 

3  19     9 

n. 

Ecfipse 

Reapp. 

8  22  88     2.7 

I.    Shadow 

Egress 

8  20  27 

I. 

Transit 

Ingress 

9    0  17 

in.    Transit 

Ingress  W. 

4  12  21 

I. 

Shadow 

Ingraes 

9    1  84 

I.     Occult. 

Disapp. 

4  13  59 

I. 

Transit 

Egress 

9     2  86 

m.    Transit 

Egress 

4  15  48 

I. 

Shadow 

Egress 

9     8  53 

III.    Shadow 

Ingress 

4  17  38 

I. 

Occult. 

Disapp. 

9  21  26             ' 

I.    Eclipse 

Beapp. 

4  17  34  25.8 

I. 

Ecfipse 

Re^pp. 

10     1     0  59.2 

m.    Shadow 

Egress 

4  21     5 

IV. 

Occult. 

Disapp. 

10     2  32            1 

n.    Occult. 

Disapp. 

5     8  54 

IV. 

Occult. 

Reapp. 

10     6  26 
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WASHINGTON  MEAN  TIME 

r 
1. 

APRIL. 

d.    h.    m.    8. 

d.    h.    m.    >. 

n.     Transit 

.  JnisresB  W. 

10  11  88 

I. 

Trtmsit 

Ingress 

17  20  42 

1    n.     Shadow 

Ingress 

10  14     1 

I. 

Shadow 

Ingress 

17  21  58 

n.    Transit  " 

Egress 

10  14  17 

L 

TranRit 

Egress 

17  23     1 

IV.     Eclipse 

Disapp. 

10  14  47  67.8 

I. 

Shadow 

Egress 

18     0  17 

n.     Shadow 

i^ress    • 

10  16  52 

IV. 

Transit 

Ingress  W. 

18  10  48 

1     I.     Transit 

Ingress 

10  18  46 

IV. 

Tranat 

Egress 

18  14  40 

IV.    EclipBe 

Reapp. 

10  18  56  28.7 

I. 

Occult. 

Disapp. 

18  17  52 

'     I.    Shadow 

Ingress 

10  20     8 

ra. 

Transit 

Ingress 

18  20  27 

L  .Tcaosit 

Egress 

10  21     5 

I. 

Eclipse 

Reapp. 

18  21  25  25.0 

I.    Shadow 

Egress 

10  22  22 

IV. 

Shadow 

Ingress 

18  22  87 

L    Occult. 

Disapp. 

11  15  55 

in. 

Transit 

Egress 

18  28  54 

m.    Transit 

Ingress 

11  16  22 

m. 

Shadow 

Ingress 

19     1  82 

L    Edipse 

Reapp. 

11  19  29  55.2 
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m. 

Shadow 
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TV.    Shadow 
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I. 

Transit 
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I. 
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I. 
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Egress 
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9  23  32 

I. 

Occult. 

Disapp. 

5  13  17 

I. 

Shadow 

Ingress 

10    0  18 

1 
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WASHINGTON 

MEAN  TDfEL 

1 

JUNE. 

(L     h.     m.    8. 

d.    h.    m.   1. 

n. 

Shadow 

IngroflS 

10     0  20 

I. 

Shadow 

Egress 

17    4  32 

n. 

Transit 

Egress 

10     1  41 

n. 

Shadow 

Egress 

17     5  50 

I. 

Transit 

Egress 

10     1  d2 

I. 

Occult. 

Dis^q). 

17  22  49 

I. 

Shadow 

Egress 

10     2  88 

I. 

Eclipse 

Reapp. 

18     1  45  53.6  1 

II. 

Shadow 

Egress 

10    3  IS 

I. 

Transit 

Ingress 

18  20    3          1 

I. 

Occult. 

Disapp. 

10  20  48 

n. 

Occult. 

Disapp. 

18  20  18 

I. 

Eclipse 

Reapp. 

10  23  50  45.9 

I. 

Shadow 

Ingress 

18  20  41 

m. 

Occult. 

Disapp. 

11  16  38 

m. 

Occult. 

Disapp. 

18  21    3 

n. 

Occult. 

Disapp. 

11  17  32 

I. 

Transit 

i^ren 

18  22  23 

I. 

Transit 

Ingress 

11  18     2 

I. 

Shadow 

Egress 

18  23    1 

I. 

Shadow 

Ingress 

11  18  40 

n. 

Eclipse 

Reapp. 

19    0  22  59.3 

I. 

Transit 

Egress 

11  20  22 

m. 

Eclipse 

Reapp. 

19    3    9  49.7  1 

I. 

Shadow 

Egress 

11  21     6 

I. 

Occult. 

Disapp. 

19  17  20          j 

n. 

Eclipse 

Beapp. 

11  21  48  25.7 

I. 

Eclipse 

ReaK>. 

19  20  14  85.2  , 

m. 

Eclipse 

Beapp. 

11  23     9  47.4 

I. 

Tranat 

Ingress 

20  14  33 

I. 

Occult. 

Disa^). 

12  15  18 

n. 

Traufflt 

Ingress 

20  15    5 

I. 

Eclipse 

Reapp. 

12  18  19  28.9 

I. 

Shadow 

Ingress 

20  15    9 

n. 

Transit 

Ingress 

13  12  15 

n. 

Shadow 

Ingress 

20  16  17 

I. 

Transit 

Ingress 

13  12  32 

I. 

Transit 

Egress 

20  16  53 

I. 

Shadow 

Ingress 

13  13  15 

1. 

Shadow 

Egress 

20  17  29 

n. 

Shadow 

Ingress 

13  13  39 

n. 

Transit 

Egress 

20  17-56 

I. 

Tranfflt 

Egress 

13  14  52 

n. 

Shadow 

Egress 

20  19  10          1 

n. 

Transit 

Egress 

13  15    6 

I. 

Occult. 

Disapp. 

21  11  50 

I. 

Shadow 

Egress 

13  15  35 

I. 

Eclipse 

Reapp. 

21  14  43  24.0 

II. 

Shadow 

Egress 

IS  16  32 

I. 

Transit 

Ingress 

22    9    3 

I. 

Occult. 

Disapp. 

14     9  49 

I. 

Shadow 

Ingress 

22    9  88          1 

I. 

Eclipse 

Reapp. 

14  12  48  19.1 

II. 

Occult. 

Disapp. 

22    9  41 

m. 

Transit 

Ingress 

15    6  41 

m. 

Transit 

Ingress 

22  11     6 

II. 

Occult. 

Disapp. 

15     6  55 

I. 

Transit 

Egress 

22  11  23 

I. 

Transit 

Ingress 

15     7     2 

I. 

Shadow 

Egress 

22  11  58          1 

I. 

Shadow 

Ingress 

15     7  43 

ni. 

Shadow 

Ingress 

22  13  26 

I. 

Transit 

Egress 

15     9  22 

n. 

Eclipse 

Reapp. 

22  13  40  15.1  1 

m. 

Shadow 

Ingress 

15     9  27 

m. 

Transit 

Egress 

22  14  40 

I. 

Shadow 

Egress 

15  10     3 

in. 

Shadow 

Egress 

22  17    4 

in. 

Tranrit 

Egress 

15  10  14 

I. 

Occult. 

Disapp. 

23    6  20          1 

n. 

Eclipse 

Reapp. 

15  11     5  43.2 

I. 

Eclipse 

Rea|^. 

23     9  12    7.5  ' 

m. 

Shadow 

Egress 

15  13    4 

I. 

Transit 

Ingress 

24    3  33          ; 

I. 

Occult. 

Disapp. 

16    4  19 

I. 

Shadow 

Ingress 

24    4     7 

I. 

Eclipse 

Reapp. 

16     7  17     8.6 

II. 

Transit 

Ingress 

24     4  29 

IV. 

Occult. 

Disapp. 

16     8  36 

n. 

Shadow 

Ingress 

24    5  35 

IV. 

Occult. 

Reapp. 

16  12  54 

I. 

Tk^nsit 

Egress 

24    5  53 

IV. 

Eclipse 

Disapp. 

16  15     0  16.1 

I. 

Shadow 

Egress 

24    6  27 

IV. 

Eclipse 

Reapp. 

16  19  26  12.5 

n. 

Transit 

Egress 

24    7  21 

I. 

Transit 

IngrsM 

17     1  32 

n. 

Shadow 

Egress 

24    8  28 

n. 

Transit 

Ingresi 

17     1  89 

IV. 

Transit 

Ingress 

24  17  31 

I. 

Shadow 

Ingress 

17     2  12 

rv. 

Transit 

Egress 

24  21  66 

n. 

Shadow 

Ingress 

17     2  67 

rv. 

Shadow 

Ingress 

24  22  42 

I. 

Transit 

Egress 

17    3  52 

I. 

Occult. 

Disapp. 

25c    0  51 

n. 

Transit 

Egress 

17    4  31 

TV. 

Shadow 

EgrM 

25    3  17 
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WASfflNGTON  MEAN  TIME 

1 

u 

JUNE. 

d.     h.     m.    1. 

d.     h.     m.    8. 

I.    EeUpee 

EfianD. 

2ft     B  40  56.0 

n. 

Thmsit 

Egrcfli 

27  20  47 

I.    Transit 

Ingran 

25  88     S 

n. 

Shadow 

Egress 

27  21  47 

I.    Shadow 

Ingress 

25  88  86 

I. 

Occult. 

Disapp. 

28  18  61 

IL    Occult. 

Disapp. 

25  28     6 

I. 

EcUpse 

ReaK>. 

28  16  88  23.4 

I.    Transit 

Egress 

26     0  88 

I. 

Transit 

Ingress 

29  11     4 

I.    Shadow 

Egress 

26     0  56 

I. 

Shadow 

Ingress 

29  11  88 

m.    Oecidt. 

Disa;pp. 

26     1  29 

n. 

Occnlt. 

Disapp. 

29  12  29 

II.    Ecl^Mse 

Beapp. 

26     8  57  20.1 

I. 

IVanat 

Egress 

29  18  24 

in.    Ecli|)Be 

Beapp. 

26     7     9  47.3 

I. 

Shadow 

Egress 

29  18  58 

I.    OcaA;. 

Disapp. 

26  19  81 

m. 

Transit 

Ingress 

29  15  81 

I.    ikilipse 

Re^)p. 

26  82    9  86.1 

n. 

Eclipse 

B«app. 

29  16  14  48.7 

I.    Transit 

Ingress 

27  16  84 

m. 

Shadow 

Ingress 

29  17  25 

I.    Shadow 

Ingress 

27  17    5 

m. 

Transit 

Egress 

29  19     6 

n.    Transit 

Ingress 

27  17  55 

III. 

Shadow 

Egress 

29  21     8 

I.    Transit 

Egress 

27  18  54 

I. 

Occult. 

Disapp. 

80    8  28 

n.    Shadow 

Ingress 

27  18  54 

I. 

Eclipse 

HeanD. 

80  11     7     5.2 

I.    Shadow 

Egn» 

27  19  25 

I. 

PhaKSoftheEelipseiofthegaU 

Ilitesi 
in. 

br  aa  Inyerting  Telescope. 

ft 

r 

« 

n. 

ID    r 
J     * 

IV. 

J      * 

r 

« 

The  Satellites  are  not  visible  from  June  30th 

to  September  1st,  Jupiter  being  too 

near  the  Sun. 

SEPTEMBER. 

d.    h.    m. 

d.     h.    m.    9. 

I.    Shadow 

Ingress 

1     4  40 

I. 

Occult. 

Reapp. 

2     4  54 

I.    Transit 

Ingxess 

1     5  12 

ra. 

Shadow 

Ingress 

2     5  18 

I.    Shadow 

Egress 

17    0 

in. 

Transit 

Ingress 

2     7  82 

I.    Transit 

Egress 

1     7  82 

in. 

Shadow 

Egress 

8     8  54 

n.    Eclipse 

Disapp. 

1  12  85  17.1 

in. 

Transit 

Egress 

8  11  18 

n.    Occttlt. 

Reapp. 

W.       1  16  85 

I. 

Shadow 

Ingress 

8  23     8 

I.    Eclipse 

Disapp. 

3    8    1  12.8 

I. 

Transit 

Ingress 

2  23  42 
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. 

WASHINGTON 

MEAN  TIME. 

1 

SEPTEMBER.                                                            1 

d.    h.    m.    s. 

d.     h.     m.    •. 

I. 

Shadow 

Egress 

3     I  28 

n. 

Transit 

Ingress 

10  11  37 

i     I. 

Transit 

Egress 

3     2     2 

n. 

Shadow 

Egress 

10  13     B 

n. 

Shadow 

Ingress 

3     7  39 

n. 

Transit 

Egress 

10  14  32 

n. 

Transit 

Ingress 

3    8  49 

I. 

Eclipse 

Dis^>p. 

10  22  23  37.6  • 

II. 

Shadow 

Egress 

3  10  34 

I. 

Occult, 

Reapp. 

11     I  24 

n. 

Transit 

Egren 

3  11  41 

I. 

Shadow 

Ingress 

11  19  30 

I. 

Eclipse 

Disapp. 

3  20  29  44.9 

I. 

Transit 

Ingress 

11  20  12 

I. 

Occult 

Reapp. 

3  23  24 

I. 

Shadow 

Egress    W. 

11  21  60 

'    I. 

Shadow 

Ingress 

4  17  36 

I. 

Transit 

Egress    W. 

11  22  32 

I. 

Transit 

Ingress 

4  18  12 

n. 

Eclipse 

Disapp. 

12    4  26  66.0 

I. 

Shadow 

Egress 

4  19  66     . 

n. 

Occult. 

Reapp. 

12    8  46 

I. 

Transit 

Egress 

4  20  82 

I. 

Edipse 

Disapp.  W. 

12  16  62     1.6 

n. 

Eclipse 

Disapp. 

5     1  62  82.8 

I. 

Occult. 

ReaK>. 

12  19  64 

n. 

Occult. 

Reapp. 

6    6  69 

in. 

Eclipse 

Disapp. 

12  23  28  18.4 

I. 

Eclipse 

Disapp. 

6  14  68  10.6 

in. 

Occult. 

BeiH>p. 

13    6     2 

I. 

Occult. 

Reapp. 

5  17  64 

I. 

Shadow 

Ingress 

13  13  68 

in. 

Eclipse 

Disapp. 

6  19  29  66.4 

I. 

Transit 

Ingress 

13  14  42 

m. 

Occult. 

Reapp. 

6     1  38 

I. 

Shadow 

Egress   W. 

13  16  18 

I. 

Shadow 

Ingress 

6  12    4 

I. 

Transit 

Egross   W. 

13  17     2 

I. 

Transit 

Ingress 

6  12  42 

n. 

Shadow 

Ingress 

13  23  32 

I. 

Shadow 

Egress 

6  14  24 

n. 

Transit 

Ingress 

14     1     1 

I. 

Transit 

Egress 

6  16     2 

n. 

Shadow 

Egress 

14     2  27 

II. 

Shadow 

Ingress 

6  20  67 

n. 

Transit 

Egress 

14     3  66 

n. 

Transit 

Ingress 

6  22  14 

I. 

Eclipse 

Disapp. 

14  11  20  30.0 

n. 

Shadow 

Egress 

6  23  62 

I. 

Occult. 

Reapp. 

14  14  24 

H. 

Transit 

Egress 

7     19 

I. 

Shadow 

Ingress 

16     8  26 

L 

Eclipse 

Disapp. 

7     9  26  40.7 

I. 

Transit 

Ingress 

16     9  12 

I. 

Occult. 

Reapp. 

7  12  24 

I. 

Shadow 

Egress 

15  10  46 

I. 

Shadow 

Ingress 

8     6  83 

I. 

Transit 

Egress 

16  11  32 

I. 

Transit 

Ingress 

8     7  12 

n. 

Eclipse 

Disapp. 

16  17  44     0.1 

I. 

Shadow 

Egress 

8    8  63 

n. 

Occult. 

Reapp, 

16  22    9 

IV. 

Eclipse 

Disapp. 

8     9     6  11.0 

I. 

Eclipse 

Disapp. 

16     6  48  64.2 

I. 

Transit 

Egress 

8     9  32 

I. 

Occult. 

Rea^). 

16     8  64 

IV. 

EcUpoe 

Reapp. 

8  13  46  10.2 

ni. 

Shadow 

Ingress 

16  13  10 

n. 

Eclipse 

Disapp. 

8  16    9  36.8 

in. 

Transit 

Ingress  W. 

16  16  18 

IV. 

Occult. 

Disapp. 

8  16  24 

IV. 

Shadow 

Ingress  W. 

16  16  38 

II. 

Occult. 

Keapp. 

8  19  22 

in. 

Shadow 

Egress   W. 

16  16  61 

IV. 

Occult. 

Reapp. 

8  20  14 

m. 

Transit 

Egress 

16  20    0 

I. 

Eclipse 

Disapp. 

9     3  66     6.7 

IV. 

Shadow 

Egress 

16  21  27 

I. 

Occult. 

Reapp. 

9     6  64 

IV. 

Transit 

Ingress 

17     0    5 

Iiii. 

Shadow 

Ingress 

9     9  12 

I. 

Shadow 

Ingress 

17     2  55 

in. 

Transit 

Ingress 

9  11  66 

I. 

Tranat 

Ingress 

17     3  42 

in. 

Shadow 

Egress 

9  12  63 

IV. 

Transit 

Egress 

17    4  66 

in. 

Transit 

Egress 

9  16  37 

I. 

Shadow 

Egress 

17     6  15 

I. 

Shadow 

Ingress 

10     1     1 

I. 

Transit 

Egress 

17     6    2 

I. 

Transit 

Ingress 

10     1  42 

n. 

Shadow 

Ingress 

17  12  49 

I. 

Shadow 

Egress 

10     3  21 

11. 

Transit 

Ingress 

17  14  24 

I. 

Transit 

Egress 

10    4     2 

n. 

Shadow 

Egress    W. 

17  15  44 

n. 

Shadow 

Ingress 

10  10  14 

n. 

Transit 

Egress   W. 

17  17  20 
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WASHINGTON 

MEAN  TIME. 

SBPTEMBEB. 

d.     h.     m.    s. 

d.    h.    m.    1. 

I.    EcKpse 

Disapp. 

18     0  17  28.7 

n.    Shadow 

Ingress  W. 

24  16  24 

I.     Occult. 

Reapp. 

18    8  24 

n.    Transit 

Ingress  W. 

24  17  10 

I.     Shadow 

Ingress 

18  21  23 

n.     Shadow 

Egress 

24  18  19 

I:     Transit 

Ingress 

18  22  12 

n.     Transit 

Egress 

24  20     6 

I.     Shadow 

Egress 

18  28  48 

I.    Eclipse 

Disapp. 

25     2  11     8.2 

I.    Transit 

Egress 

19     0  82 

IV.    Eclipse 

Disapp. 

25     8     5  41.8 

n.    Eclipse 

IHsapp. 

19     7     1  28.6 

I.     Occult, 

Reapp. 

25     5  23 

n.     Occnlt. 

Beapp. 

19  11  93 

IV.    Eclipse 

Reapp. 

25     7  47  81.3 

I.    Bclipse 

Disapp. 

19  18  45  46.3 

IV.    Occult. 

Disapp. 

25  11  84 

r.     Occult. 

Reapp. 

19  21  54 

IV.     Occull 

Reapp.  W. 

25  16  27 

in.    Eclipse 

Disapp. 

20     8  27  10.0 

I.     Shadow 

Ingress 

25  23  17 

m.     Occult. 

Reapp. 

20  10  25 

I.     Transit 

Ingress 

86     0  11 

I.     Shadow 

Ingress  W. 

20  15  52 

L     Shadow 

Egress 

26     1  87 

I.    Transit 

Ingress  W. 

20  16  41 

I.    Transit 

Egress 

26     2  81 

I.     Shadow 

Egress 

20  18  12 

H.    Eclipse 

Disapp. 

26     9  85  56.1 

L     Transit 

Egress 

20  19     1 

n.    Occult: 

Reapp. 

26  14  19 

U.     Shadow 

Ingress 

21     2     7 

I.    Eclipse 

Disapp. 

26  20  89  24.5 

11.     Tranfflt 

Ingress 

21     8  48 

I.     Oocult. 

Reapp. 

26  28  52 

n.     Shadow 

Egress 

21     5     2  - 

m.    Eclipse 

Disapp. 

27     7  25  20.2 

IL     Tranat 

Egress 

21     6  43 

m.    EcUpse 

Reapp. 

27  10  57  59.0 

I.    Eclipse 

Disapp. 

21  18  14  12.8 

in.   Occult. 

Disapp. 

27  11     8 

I.     Occult. 

Reapp.  W. 

21  16  28 

m.   Occult. 

Reapp. 

27  14  46 

L     Shadow  , 

Ingress 

22  10  20 

I.    Shadow 

Ingress 

27  17  45 

I.    Transit 

Ingress 

22  11  11 

I.    Transit 

Ingress 

27  18  41 

I.    Shadow 

Egress 

22  12  40 

I.    Shadow 

Egress 

27  20     5 

I.     Transit 

Egress 

22  18  81 

I.    Transit 

Egress 

27  21     1 

n.    Eclipse 

Disapp. 

22  20  18  28.1 

I.    Eelipse 

Disapp.  W. 

28  15     7  49.3 

n.    Occult. 

Reapp. 

23     0  56 

I.    Occult. 

Reapp. 

28  18  22 

I.    EcWpse 

Disapp. 

28     7  42  85.6 

L    Shadow 

Ingress 

2»  12  14 

I.    Occult. 

Reapp. 

28  10  58 

I.    Tranfflt 

Ingress 

29  18  10 

m.     Shadow 

Ingress  W. 

28  17    8 

I.  '  Shadow 

Egress 

29  14  84 

m.    Transit 

Ingress 

28  20  89 

I.     Tranat 

Egress    W. 

29  15  80 

ni.     Shadow 

Egress 

28  20  49 

n.    Eclipse 

Disapp. 

29  22  53     1.3 

m.    Transit 

Egress 

24     0  21 

II.     Occult. 

Reapp. 

8a    3  41 

I.     Shadow 

Ingress 

24     4  49      * 

I.    Eclipse 

Disapp. 

80     9  36  10.7 

L    Tranfflt 

Ingress 

24     5  41 

I.     Occult. 

Reapp. 

80  12  52 

I.     Shadow 

Egress 

24     7     9 

in.     Shadow 

Ingress 

30  21     6 

I.    Transit 

Egress 

24     8     1 

1 
1 

• 

56 
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WASfflNGTON 

MEAN  TIME. 

SEPTEMBER. 

PiNHKi  Of  tke  Ediinn  of  the  SateUilM  for  tn  Imrtag  Totacopo. 

I. 

^ 

m. 

'■  ¥ 

1 

1 

J 

n. 

'■k 

^ 

rv. 

'.  ■■¥ 

z^     \ 

OCTC 

1 

i 

^BER. 

d.    h.    m.    8. 

d.    h.    n.   B.     1 

m.    Shadow 

Egress 

1     0  47 

L 

IVansit 

Ingress 

4  20  49             1 

m.    Transit 

Ingress 

1     0  58 

I. 

Shadow 

Egress 

4  21  59 

in.    Transit 

Egress 

1     4  41 

I. 

Transit 

Egress 

4  22  59 

I.    Shadow 

Ingress 

\     6  4S 

n. 

Shadow 

Ingress 

5     7  10 

I.    Transit 

Ingress 

1     7  40 

n. 

Transit 

Ingress 

5    9  18 

I.    Shadow 

Egress 

1     0    2 

n. 

Shadow 

Egress 

5  10  11 

I.    Tranmt 

Eferess 

1  10    0 

n. 

Transit 

Egress 

5  12  14 

n.    Shadow 

Ingress 

1  17  58 

I. 

Eclipse 

Disapp.  W. 

5  17     1  20.1 

n.    Transit 

Ingress 

1  19  55 

I. 

Occult. 

Reapp. 

5  20  20 

n.    Shadow 

Egress 

1  80  54 

I. 

Shadow 

Ingress 

6  14     7 

n.    Tinnsit 

Egress 

1  22  51 

L 

Transit 

Ingress  W. 

6  15    8 

I.    EcUpse 

Disapp* 

2    4    4  86.7 

I. 

Shadow 

Egress   W. 

6  16  27 

I.    Occnh. 

Beapp. 

2     7  21 

I. 

Transit 

Egrass  W. 

6  17  29 

I.    Shadow 

Ingress 

8     1  11 

n. 

Eclipse 

Disapp. 

7     1  27  40.» 

I.    Transit 

Ingress 

8     2     9 

u. 

Ooonlt. 

Beapp. 

7    6  26 

I.    Shadow 

Egress 

8    8  81 

I. 

Eclipse 

Disapp. 

7  11  29  40.2 

I.    Transit 

Egress 

8    4  29 

I. 

Occult. 

ReiW  W. 

7  14  50 

IV.    Shadow 

Ingress 

8  10  85 

in. 

Shadow 

Ingress 

8    1    4 

n.    Eclipse 

Disapp. 

3  12  10  84.2 

ra. 

Shadow 

Egreas 

8    4  46 

lY.    Shadow 

Egress   W. 

8  15  26 

m. 

Transit 

Ingress 

8    5  15 

n.    Occult. 

Reapp.  W. 

8  17    4 

I. 

Shadow 

Ingress 

8    8  85 

IV.    Transit 
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^ 

IV. 

d 

• 

r                   L 

*                              C" 

^ 

DECE] 

»IBEB. 

d.    h.     m.    •. 

d.    h.    m^    a. 

lY.    Eclipse 

Diaapp. 

1   a   1  21.0 

I. 

Eclipse 

Disapp. 

4  21     3  23.8 

m.    Ocoolt. 

Beapp. 

1     8  41 

n. 

Transit 

Egress 

4  22  26 

n.    Shadow 

Ingress 

1     3  46 

I. 

Ocoolt. 

Beapp. 

5     0  83 

n.    Transit 

Ingress 

1     6  14 

L 

Shadow 

Ingress  W- 

6  18  11 

H.    Shadow 

Egress 

1     6  41 

I. 

Transit 

Ingress 

5  19  24 

IV.    EcltpBe 

»eapp. 

1     7  47  30.0 

I. 

Shadow 

Egress 

6  20  31 

I.    EcUpse 

Mflapp. 

18    6  51.9 

I. 

Transit 

Egress 

5  21  44 

U.    Transii 

Iferess 

1     9  10 

n. 

Eclipse 

Disapp.  W. 

6  11  27  12.9 

L    Occidt. 

Beapp.  W. 

1  11  33 

I. 

Eclipse 

Disapp.  W. 

6  15  31  38.9 

IV.    Ocoidt. 

Dxsapp.  W- 

1  14  86 

n. 

Occult. 

Beapp;  W. 

6  16  47 

rV.    Ocoidt. 

Beano. 

1  19  80 

I. 

Occult. 

Beapp. 

6  19     1 

L    SliadDW 

Ingress 

3    5  16 

1. 

Shadow 

Ingress  W. 

7  12  40 

I.    Traitfit 

Ingress 

2    6  28 

I. 

Transit 

Ingress  W. 

7  18  62 

I.    Shadow 

Egress 

2     7  36 

I. 

Shadow 

Egress    W. 

7  15    0 

I.    Tranat 

Egress 

2    8  48 

I. 

Transit 

Egress   W- 

7  16  12 

II.    Eclipse 

Diaapp. 

2  22    6  52.2 

in. 

Eclipse 

Disapp. 

7  28     2  85.8 

L    Eclipse 

Disapp. 

3     2  36     6.2 

m. 

Eclipse 

Beapp. 

8     2  36  15.8 

n.    Occult. 

Beapp. 

3     3  32 

in. 

Occult. 

Disapp. 

8     3  46 

L    Occalt. 

Beapp. 

3     6     6 

n. 

Shadow 

Ingress 

8    6  18 

I.    Shadow 

Ingress 

3  23  43 

ni. 

Occult, 

Beapp. 

8     7  27 

L.    Tranrit 

Ingress 

4     0  56 

n. 

Transit 

Ingress 

8    8  42 

L    Shactow 

Egrw 

4     2    3 

n. 

Shadow 

Egiess 

8     9  14 

I.    Tnami 

X^ress 

4    3  16 

I. 

Eclipse 

Disapp. 

8     9  59  64.6 

m.    Shadow 

Ingress 

4    8  48 

n. 

Transit 

Egress   W. 

8  11  38 

ni.    Shadow 

Egress   W. 

4  12  30 

I. 

Occult. 

Beapp.  W. 

8  13  28 

UI.    Traofiit 

Ingress  W. 

4  13  40 

I. 

Shadow 

Ingress 

9     7    8 

n.    Shadow 

Ingress  W. 

4  17     1 

I. 

Transit 

Ingress 

9     8  19 

m.    Transit 

Egress   W. 

4  17  22 

I. 

Shadow 

Egress 

9     9  29 

n.    Transit 

Ingress 

4  19  28 

IV. 

Shadow 

Ingress 

9  10  24 

H.    Shadow 

i^resB 

4  19  67 

I. 

Transit 

Egress   W. 

9  10  39 
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Washington 

MEAN  TIME. 

% 

DECEMBER. 

d.    h.    m.    ■. 

4.    h.    VLu   ' 

IV.    Transit 

Ingress  W. 

9  15  20 

n. 

Occult. 

Beapp. 

17    8  29 

rV.     Shadow 

Egress 

9  21  23 

I. 

Occult. 

Beapp. 

17    9  44  . 

II.     Edipse 

Disapp. 

10     0  44  34.5 

IV. 

Eclipse 

Disapp. 

17  20  59  57.9 

rV.    Tranmt 

Egress 

10     2  16 

IV. 

Eclipse 

Beapp. 

18    1  46  J6.7  , 

I.    Eclipse 

Disapp. 

10     4  28     9.2 

I. 

Shadow 

Ingress 

18    S  31          1 

II.     Occult. 

Beapp. 

10     6     1 

I. 

Transit 

Ingress 

18    4  86     '    > 

I.     Occult. 

Beapp. 

10     7  56 

L 

Shadow 

Egress 

18    5  51 

I.     Shadow 

Ingress 

11     1  37 

I. 

Transit 

Egress 

18    6  56         ' 

I.    Tranat 

Ingress 

11     2  47 

IV. 

Occult. 

Disapp. 

18    7  18 

I.     Shadow 

Egress 

11     3  57 

IV. 

Occult, 

Beapp.  W. 

18  12    6 

I.     Transit 

Egress 

11     5     7 

ra. 

Shadow 

Ingress  W. 

18  16  44         { 

m.     ^ladow 

Ingress  W. 

11  12  46 

in. 

Shadow 

Egress 

18  20  26 

m.     Shadow 

Egress    W. 

11  16  28 

m. 

Transit 

Ingress 

18  21    5 

in.    Transit 

Ingress  W. 

11  17  25 

n. 

Shadow 

Ingress 

18  22    7 

n.     Shadow 

Ingress 

11  19  34 

n. 

Transit 

Ingress 

19    0  18 

in.    Transit 

Egress 

11  21     7 

in. 

Transit 

Egress 

19    0  47         ' 

n.     Transit 

Ingress 

11  21  54 

L 

EcUpse 

Disapp. 

19    0  49  81.4 

n.     Shadow 

Egress 

11  22  30 

n. 

Shadow 

Egress 

19    1    4 

I.     Eclipse 

Disapp. 

11  22  56  26.8 

n. 

Tranat 

Egress 

19    3  14 

n.     Transit 

Egress 

12     0  51 

I. 

Occult. 

Beapp. 

19    4  11         1 

I.     Occult. 

Beapp. 

12     2  23 

I. 

Shadow 

Ingress 

19  21  59 

I.     Shadow 

Ingress 

12  20     5 

L 

Transit 

Ingress 

19  23    8         1 

I.     Tranmt 

Ingress 

12  21  15 

I. 

Shadow 

Egress 

20    0  19' 

I.     Shadow 

Egress 

12  22  25 

I. 

Tranmt 

Egress 

20    1  28 

I.    Transit 

Egress 

12  23  35 

IL 

Eclipee 

Disai^.  W. 

20  16  38  55.9  ' 

n.    Eclipse 

Disapp.  W. 

13  14     8     0.5 

I. 

Eclipse 

Disapp. 

20  19  17  47.8 

I.    Eclipse 

Disapp.  W. 

13  17  24  42.6 

n. 

Occult. 

Beapp. 

20  21  42 

n.     Occult. 

Beapp. 

13  19  16 

I. 

Occult. 

Beapp. 

20  22  88 

I.     Occult. 

Beapp. 

. 13  20  50 

I. 

Shadow 

Ingress  W. 

21  16  27 

I.     Shadow 

Ingress  W. 

14  14  34 

I. 

Transit 

Ingress  W. 

21  17  80 

I.    Transit 

Ingress  W. 

14  15  42 

I. 

Shadow 

Egress 

21  18  47         1 

I.     Shadow 

Egress   W. 

14  16  54 

I. 

Transit 

I^ress 

21  19  50         1 

I.    Transit 

Egress    W. 

14  18     2 

m. 

Eclipse 

Disapp. 

22    6  58    9.5 

m.     Eclipse 

Disapp. 

15     3     0  25.0 

m. 

Eclipse 

Beapp.  W. 

22  10  81  51.7  I 

m.    Eclipse 

Beapp. 

15     6  34     6.4 

m. 

Occult. 

Disapp.  W. 

22  11    4 

m.     Occult. 

Disapp. 

15     7  27 

n. 

Shadow 

Ingress  W. 

22  11  24         1 

n.     Shadow 

Ingress 

15     8  51 

n. 

Transit 

Ingress  W. 

22  13  80         J 

n.    Transit 

Ingress  W. 

15  11     7 

I. 

Eclipse 

Disapp.  W. 

22  13  46    4.2  , 

m.     Occult. 

Beapp.  W. 

15  11     9 

n. 

Shadow 

Egress   W. 

22  14  20         ' 

n.     Shadow 

Egress    W. 

15  11  47 

m. 

Occult. 

Beapp.  W. 

22  14  46         i 

I.    EcUpse 

Disapp.  W. 

15  11  52  58.4 

n. 

Transit 

Egms    vf. 

22  16  26         1 

II.    Transit 

Egress    W. 

15  14     S 

I. 

Occult. 

Beapp.  W. 

22  17    5         j 

I.     Occult. 

Beapp.  W. 

15  15  17 

I. 

Shadow 

Ingress  W. 

23  10  56         . 

I.    Shadow 

Ingress 

16     9     2 

I. 

Transit 

Ingress  W. 

28  11  57         , 

I.    Transit 

Ingress 

16  10     9 

L 

Shadow 

Egress    W. 

23  18  16 

I.    Shadow 

Egress    W. 

16  11  22 

I. 

Transit 

Egress    W. 

23  14  17 

I.    Transit 

Egress    W. 

16  12  29 

n. 

Erltpse 

Disapp. 

24    5  56  28.6 

II.    EcDpse 

Disapp. 

17     3  20  25.3 

L 

Eclipse 

Disapp. 

24    8  14  20.2 

I.    Eclipse 

'  Disapp. 

17     6  21  18.6 

n. 

Occult. 

Beapp.  W. 

U  10  54 
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WASHINGTON 

MEAN  TIME. 

DECEMBEB. 

d.    h.    m.   1. 

d.     h.    m.    •. 

I. 

Occult. 

Reapp.  W. 

24  11  82 

n. 

Eclipse 

Disapp.            27  19  14  58.6 

L 

Shadow 

Ingress 

25     5  24 

I. 

Eclipse 

Disapp.            27  21  10  56.2 

I. 

Transit 

Ingress 

25     6  24 

II. 

Occult. 

Reapp.            28     0    6 

I. 

Shadow 

Egress 

25     7  44 

I. 

Occult. 

Reapp.            28    0  26      *      ! 

I. 

Transit 

Egress 

25     8  44 

I. 

Shadow 

Ingress   W.     28  18  21 

ra. 

Shadow 

Ingress 

25  20  41 

I. 

Transit 

Ingress            28  19  18 

in. 

Shadow 

Egress 

26     0  24 

I. 

Shadow 

Egress             28  20  41 

ra. 

Transit 

Ingress 

26     0  39 

I. 

Transit 

i^ress             28  21  88 

n. 

Shadow 

Ingress 

26     0  41 

n. 

Shadow 

Ingress  W.     29  13  57 

n. 

Transit 

Ingress 

26     2  40 

I. 

Eclipse 

Disapp.  W.     29  15  89  18.4 

I. 

Eclipse 

Disapp. 

26     2  42  88.5 

n. 

Transit 

Ingress  W.     29  15  50 

n. 

Shadow 

Egress 

26     3  87 

n. 

Shadow 

Egress    W.     29  16  58            1 

ra. 

Transit 

Egress 

26     4  21 

n. 

Trandt 

Egress             29  18  46 

IV. 

Shadow 

Ingress 

26     4  22 

I. 

Occult. 

Beapp.            29  18  52 

II. 

Tmnsit 

Egress 

26     5  86 

I. 

Shadow 

Ingress  W.     80  12  49 

I. 

Occult. 

Beapp. 

26     5  58 

I. 

Transit 

Ingress  W.     80  13  44 

IV. 

Shadow 

Egress 

26     9  18 

I. 

Shadow 

Egress    W.     80  15  10 

IV. 

Tran»t 

Ingress  W. 

26  18  29 

I. 

Transit 

Egress    W.     80  16    4 

rv. 

Transit 

Egress    W. 

26  18  21 

n. 

Eclipse 

Disapp.            81     8  82  29.4  i 

I. 

Shadow 

Ingress 

26  23  58 

I. 

Eclipse 

Disapp.  W.     81  10     7  30.4 

I. 

Transit 

27     0  51 

n. 

Occult. 

Reapp.  W.     81  13  16           | 

I. 

Shadow 

Egress 

27     2  18 

I. 

Occult. 

Reapp.  W.     31  13  18 

I. 

Transit 

i^;ress 

27     3  11 

1 
1 

nia»ioftheEdipK8oftlie8ak 

mtMJ 

br  ai  InTerting  Telneope. 

I. 

*    L; 

=^ 

m. 

2      '.P^ 

" 

J 

Kiy 

11 

■  Q. 

::^ 

rv. 

d 

« 

■     a 

K 

zJ 

W 
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WASHINGTON  ] 

^AN  TIME  Of  OEOCENTKIC  SUPEBIOB  CONJUNCTION. 

SATELLITE 

I. 

h.    m. 

h.    m. 

b.    m. 

k  a. 

Jan.       1 

21  17.9 

Uu^n 

32  24.4 

June      3 

1  26.3 

Oct      18 

4  35i 

3 

15  43.7 

19 

16  52.5 

3 

19  56.5 

19 

23    4.8 

5 

10     9.4 

21 

11  20.8 

& 

14  26.7 

21 

17  38.8  1 

7 

4  35.2 

23 

5  49.1 

7 

6  56.9 

23 

12    3j0 

8 

23     1.0 

25 

0  17.5 

9 

3  27.2 

25 

ISSjal 

10 

17  26.9 

26 

18  45.8 

10 

31  57.5 

27 

1    9.9  1 

13 

11  52.7 

28 

13  14.4 

12 

16  27.7 

88 

19S9J 

14 

6  18.6 

80 

7  42.9 

.      14 

iO  58.1 

30 

13  58.7 

16 

0  44.4 

Ipnl     1 

2  11.6 

16 

5  28.4 

Nor.      1 

8  27i  ' 

17 

19  10.4 

2 

30  40.2 

17 

33  58.8 

3 

2  56  J 

19 

13  36.2 

4 

15    9.0 

19 

18  39.1 

4 

31  S4.9 

21 

8    2.2 

6 

9  37.8 

21 

13  59.5 

6 

I5  5S3 

S8 

2  28.2 

8 

4    6.7 

83 

7  39.9 

8 

10  2tl  i 

34 

20  54.3 

9 

32  35.6 

25 

8    0.3 

10 

4  50.6  ' 

26 

15  20.3 

11 

17     4.7 

36 

30  80.6 

11 

23  19i) 

28 

9  46.4 

13 

11  33.8 

28 

15     1.0 

13 

17  47.4 

30 

4  12.5 

15 

6     8.0 

30 

9  31.4 

15 

12  15.8  ) 

31 

22  38.9 

17 

0  33.1 

Sept     2 

8  43.3 

17 

6  44.0 

Feb.       2 

17     5.1 

18 

19     1.4 

8 

83  13.5 

19 

1  m 

4 

11  31.4 

20 

18  30.6 

5 

16  43.5 

30 

19  405 

6 

5  5X7 

22 

8    OX) 

7 

U  18.6 

38 

14    Mi 

8 

0  242 

24 

2  29.4 

9 

5  48.6 

34 

8S6i 

9 

18  50.6 

25 

30  58.9 

11 

0  13.6 

86 

8    4.4 

11 

13  17.3 

27 

15  28.5 

12 

18  43.5 

87 

21  82.8 

13 

7  43.8 

29 

9  58.1 

14 

t3  13.5 

89 

16    9.1 

15 

2  10.5 

ffky      1 

4  37.6 

16 

7  43.4 

]>ee.       1 

10  S7J  ' 

16 

20  37.2 

2 

S3  5TJ& 

18 

8  18.8 

8 

4  554  1 

18 

15    4.1 

4 

17  36.9^ 

1^ 

SO  43.0 

4 

33  23.0 

20 

9  31.0 

6 

11  56.7 

21 

15  12.9 

6 

17  50.6 

22 

8  58.1 

8 

6  36.4 

23 

9  42.7 

8 

12  18X) 

23 

22  25.1 

10 

0  56.3 

25 

4  12.4 

10 

6  45.4  1 

25 

16  52.3 

11 

19  36.0 

26 

22  42.1 

13 

1  12.8, 

27 

U  19.5 

18 

18  56.9 

28 

17  11.8 

IS 

19  406 

29 

5  46.9 

15 

8  25.7 

30 

11  41.3 

15 

14    7.2 

March   2 

0  14.2 

17 

2  55.7 

Oct       2 

6  10.9 

17 

8  34.2 

3 

18  41.8 

18 

21  25.6 

4 

0  40.5 

19 

8    U 

5/ 

13     9.3 

20 

15  65.7 

5 

19  10.1 

80 

21  28.3' 

7 

7  37.0 

22 

10  25.6 

7 

13  39.5 

83 

15  55J 

9 

2    4.6 

24 

4  55.7 

9 

8    9j0 

34 

10  22j0 

10 

20  32.5 

25 

23  25.8 

U 

2  SU 

86 

4488 

12 

15    OJ) 

27 

17  56.0 

12 

21     7.7 

87 

23  15J 

14 

9  28.2 

29 

12  26.0 

14 

15  37.1 

89 

17  42.1 

16 

3  56.2 

31 

6  56.2 

16 

10    6.3 

31 

12    8.7 

SATELLITE 

II. 

h.    m. 

h.    m. 

h.    m. 

h.   B. 

Jfu.       3 

22  21.8 

Jan.     28 

18  13.8 

Feb.     22 

14  21.6 

Mflndil8 

10  554' 

7 

11  28.6 

Feb.       1 

7  32.5 

86 

3  33.0 

88 

OIU 

11 

0  36.2 

4 

20  30.9 

89 

16  45.4 

85 

13  274  . 

14 

13  43.0 

8, 

9  40.3 

March  4 

5  58.2 

29 

2  43.7  1 

18 

2  50.7 

U 

22  49.7 

7 

19  11.9 

April     1 

16    0.8  1 

21 

15  67.9 

15 

12     0.0 

11 

8  25.8 

5 

5  \M^ 

25 

5     6.0 

19 

1  10.4 

14 

21  40.4 

8 

18  36.3  1 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE     II. 

h.   m. 

h.    m. 

h.    10. 

h.   m. 

April  IS 

7  64.7 

Jane     4 

16  11.S 

Sept    86 

12  60.6 

Nov.    15 

7  40  J 

^       15 

81  13.5 

8 

5  34.2 

30 

2  13.1 

18 

20  57.7 

19 

10  32.7 

11 

18  57.3 

Oct.       3 

15  35.7 

22 

10  15.5 

S2 

23  52.4 

15 

8  20.5 

7 

4  57,7 

25 

23  31.7 

S6 

13  12.4 

18 

21  43.8 

10 

18  19.7 

29 

12  48.4 

30 

2  82.8 

22 

11     7.3 

14 

7  41.1 

Dec.     3 

2     3.6 

May      3. 

15  53.6 

26 

0  31.0 

17 

21     2.7 

6 

15  19.2 

7 

5  14.6 

29 

13  54.8 

21 

10  23.3 

10 

4  33.1 

10 

18  35.8 

Sept.      1 

15     7.2 

24 

23  44.8 

13 

17  47.7 

14 

7  57.5 

5 

4  31.2 

88 

13    4.3 

17 

7    0.5 

17 

21  19.2 

8 

17  54.7 

Nov.      1 

2  24.7 

80 

20  13.9 

91 

10  41.2 

12 

7  18.3 

4 

15  43.9 

24 

9  25.6 

85 

0    3.4 

15 

80  41.5 

8 

5    3.5 

27 

22  37.7  1 

28 

13  25.8 

19 

10    4.9 

11 

18  21.8 

$1 

11  48.0 

June      I 

2  48.4 

22 

23  27.7 

SATELLITE    III. 

n:  m. 

h.    m. 

h.    m. 

h.    m. 

Jan.      6 

5  50.4 

March  24 

20  14.5 

June    11 

18  24.9 

Oct     86 

5  52.1 

13 

9     5.9 

April     1 

0     9.3 

18 

22  50.1 

Nov.      2 

9  59.3 

SO 

IS  21.5 

^         8 

4    a6 

86 

3  16.3 

9 

14     3.5 

S7 

15  39.0 

15 

8  12.1 

Sept.     5 

23  47.7 

16 

18    3.4 

Feb.      3 

18  58.4 

22 

12  19.9 

13 

4  11.5 

23 

21  59.0 

10 

22  20:9 

29 

16  28.6 

20 

8  84.2 

Dec.      1 

1  49.9 

18 

1  48.3 

May      6 

20  43.7 

27 

12  54.6 

8 

5  36.1 

25 

5  19.9 

14 

0  59.5 

Oct       4 

17  12.7 

15 

9  18.2 

March  3 

8  56.7 

21 

5  17.6 

11 

21  28.4 

22 

12  55.2 

10 

12  37.9 

28 

9  88.1 

19 

1  41.4 

29 

16  28.3 

17 

16  24.0 

June     4 

14    0.3 

SATELLITE    IV. 

h.    m. 

h.    m. 

h.    m. 

h.    m. 

Jan.       1 

6  30.7 

March  24 

10  36.3 

Jnne    16 

10  45.0 

Oct     29 

4  58.0 

17 

20  32.7 

April  10 

4  29.1 

Sept     8 

17  49.3 

Nov.     14 

23  26.5 

Feb.      3 

10  49.7 

26 

23  11.4 

25 

14    0.5 

Dec.      1 

17     2.7 

20 

1  47.4 

May    13 

18  34.3 

Oct     12 

9  46.6 

18 

9  39.5 

Bfndi  7 

17  41.0 

30 

14  28.5 

1 

Factoni  by  which  s^  and  y'  ia  the  following  Table  must  be  multiplied  u 

>  obtain  the 

iMordioatds  «  and  y  for  any  time. 

p  —  the  inclination  of  the  northern  Seroiminor  Axis  of  the  apparent  e 

llipse  to  the 

circle  of  Decliaation  ;  -h  East,  —  West 

X  and  y  at  the  time  of  the  visible  phase  of  every  fourth  eclipse  for  the  1 

[•*,  of  every 

second  eclipse  for  the  11%  and  of  every  eclipse  for  the  IIP  and  IV*^  Satellite 

B. 

452   JUPITER'S  SATELLITC^,  l^^O. 


- 

SATELLITE 

I. 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIOR 

IT  TIME  OF  1 

1860. 

CONJUNCTION. 

ECLIPSE. 

Date, 
1860. 

CONJUNCTION. 

ECLIPSE. 

Factor 

Factor 

x'. 

Factor 

Factor 

forx*. 

fory. 

P' 

If*. 

Ibta*. 

forj^. 

P' 

+2? 

1 

Jan.       1 

1.224 

•4-0.428 

O       J 

+10  32.0 

n 
—26 

^ 

June 

6 

0.864 

+0:237 

+12-  7.8 

a  ' 
+2 

8 

1.227 

0.432 

10     6.0 

—23 

3 

12 

0.854 

0.223 

12  41.1 

26 

1 

16 

1.225 

0435 

9  43.8 

+25 

3 

19 

0.846 

0.209 

13  15.5 

24 

1 

28 

1.219 

0.436 

9  20.1 

28 

3 

26 

0.839 

0.195 

13  50.1 

+22 

1 

30 

1.208 

0.435 

8  57.8 

31 

3 

Sept 

2 

0.840 

0.057 

18  52.0 

—23 

0 

Feb.      6 

1.194 

+0.482 

+  8  37.5 

+34 

+8 

9 

0.847 

+0.042 

+1^  17.8 

^25 

+0 

1             IS 

1.176 

0.428 

8  20.9 

36 

8 

16 

0.856 

0.026 

19  42.0 

26 

0 

20 

1.155 

0.422 

8    8.1 

38 

8 

23 

0.066 

+0.010 

20    4.7 

28 

0 

27 

1.183 

0.414 

7  59.2 

39 

8 

30 

0.878 

—0.007 

20  25.6 

i9 

0 

March  5 

1.110 

0^5 

7  54.3 

40 

2 

Oct 

7 

0.891 

oxm 

20  44.7 

31 

0 

12 

IJ066 

+0.395 

+  7  53.3 

+40 

+2 

14 

0.905 

—0.040 

+21     2.1 

—82 

+0 

19 

1.062 

0.384 

7  56.1 

40 

2 

21 

0.921 

0.056 

24  17.7 

84 

0 

26 

IJ039 

0.373 

8    3.6 

40 

2 

26 

0.989 

0.078 

21  81.3 

86 

+0 ; 

April    2 

1X>16 

0.361 

8  15.2 

39 

2 

Nov. 

4 

.  0.957 

0.090 

21  43.0 

86 

— o 

9 

0.994 

0.348 

8  30.7 

38 

2 

11 

0.977 

o.ior 

fit  52.6 

87 

1  1 

17 

0.973 

+0.334 

+  8  49Ji 

+37 

+2 

19 

0.998 

—0.128 

+22    0.6 

«^8 

—1  i 

24 

0.953 

0.320 

9  11.3 

36 

2 

26 

1.020 

0.139 

22     6.4 

88 

1 

May      1 

0.984 

0.306 

9  35.8 

35 

2 

Dec. 

3 

1.042 

0.154 

28  10.2 

89 

1  1 

8 

0J17 

0.292 

10    2.7 

83 

2 

10 

1.064 

0.167 

22  11.9 

88 

1 

15 

0.902 

0.278 

10  31.9 

32 

2 

17 

1.087 

0.180 

22  11.5 

88 

1 

22 

0.888 

+0.265 

+11     2.7 

+30 

+2 

24 

1.109 

—0.191 

+22     9.1 

-^7 

—1 

29 

0.875 

+0.261 

+11  94  A 

+29 

+2 

31 

1.129 

—0.199 

+22     4.5 

^36 

—1 

SA 

TI 

5LL 

IT 

E 

II 

ATOM 

X31NTEIC 

8UPBEI0R 

AT  Tl 

[HE  OF 

ATOB( 

SUPKBIOR 

AT  TIME  OF 

D»to, 
1860. 

( 

DONJUNOI 

riON. 

SCL 

IP8«. 

1860. 

( 

DONJUNCn 

noN. 

ECLIPSE. 

Factor 

Factor 

of. 

y. 

factor 

Factor 

9*. 

n 
+32 

y. 
If 

+4 

for  a-. 

fory*. 

P- 

for*'. 

fory'. 

9- 

'  Jan.      8 

1.226 

+0.512 

+10  16.6 

-2^ 

+^' 

Jane 

8 

0.860 

+0.303 

+12  15.9 

11 

1.228 

0.515 

9  52.0 

+22 

6 

15 

0.851 

0.290 

12  50.9 

30 

4 

18 

1.224 

0.516 

9  27.4 

27 

6 

22 

0.843 

0.277 

IS  26.4 

28 

3 

25 

1.215 

0.514 

9     3.4 

33 

6 

29 

0.837 

0.264 

14    2.1 

+25 

3 

Feb.      1 

1.203 

0.511 

8  41.5 

38 

6 

Sept 

1 

0.840 

0.148 

18  56.7 

—27 

S 

8 

1.187 

+0.506 

+  8  22.0 

+42 

+6 

8 

0.847 

+0.135 

+19  23.6 

-80 

+2 

1             15 

1.169 

0.499 

8     6.0 

45 

6 

15 

0.856 

0.121 

19  48.8 

32 

1 

22 

1.149 

0.491 

7  53.6 

48 

6 

22 

0.866 

0.108 

20  12.4 

35 

1 

29 

1.127 

0.482 

7  45.6 

50 

6 

80 

0.877 

0.094 

20  34.2 

37 

1 

March  7 

1.103 

0.471 

7  42.0 

51 

6 

Oct 

7 

0.890 

0.080 

20  54.2 

40 

1 

i             ^* 

1.079 

+0.459 

+  7  42.7 

+52 

+6 

14 

0.905 

+0.066 

+21  12.4 

-42 

+1 

22 

1.055 

0.447 

7  47.8 

52 

5 

21 

0.921 

0.052 

21  28.7 

44 

1 

29 

1.031 

0.484 

7  57.2 

52 

5 

28 

0.938 

0.038 

21  43.0 

46 

0 

April    5 

1.008 

0.421 

8  10.4 

51 

5 

Nov. 

4 

0.957 

0.025 

21  55.3 

48 

0 

12 

0.986 

0.408 

6  27.5 

49 

5 

11 

0.977 

+0.012 

22     5.6 

49 

0 

19 

0.965 

+0.395 

+  8  48.0 

+48 

+5 

18 

0.998 

—0,001 

+22  13.8 

-^50 

+o! 

26 

0.946 

0.381 

9  11.4 

46 

5 

25 

1.020 

0.013 

2$  20.0 

51 

0 

May     8 

0.928 

0.378 

9  37.4 

44 

4 

Dec 

3 

1.042 

0.024 

22  24.1 

51 

0 

10 

0.912 

OJI55 

10     5.9 

42 

4 

10 

1.064 

0.034 

22  26.0 

51 

—0 

17 

0.897 

0.342 

10  36.3 

40 

4 

17 

1.087 

0.043 

22  25.7 

50 

0 

25 

0.883 

+0.329 

+11     8.3 

+37 

+4 

24 

1.109 

—0.050 

+22  23.2 

—48 

,  -1 

Jane     1 

0.871 

+0.316 

+11  41.6 

+35 

+4 

31 

1.129 

—0.055 

+22  18.6 

—46 

'  -tl 
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SATELLITE    III. 

AT  GBOCKNTRIC  BUPBRIOR  CONJUNCTION. 

AT  TTME  OF  EGLIPfiE. 

B»te, 

1860 

Beappearanoe.            | 

FMftaribrsB'. 

Itetertey*. 

P' 

7*. 

^' 

7f. 

y*. 

Jan. 

6 

1.226 

+0.440 

O       / 

MO    5.3 

a 
+25 

+  8 

n 

u 

13 

1.226 

0.442 

9  40.7 

+24 

+  8 

ao 

1.222 

0.442 

9  164 

,  . 

33 

8 

27 

1.213 

0.440 

8  53  J 

,  , 

.. 

41 

8 

Feb. 

s 

1.199 

0.437 

8  324 

- 

49 

8 

10 

1.181 

+0.432 

+  8  13.7 

+56 

+  7 

18 

1.162 

0^26 

7  59J0 

+22 

+  7 

61 

7 

25 

1.141 

0^19 

7  48.2 

27 

7 

65 

7 

Maoch 

a 

1.118 

0.410 

7  41J 

31 

7 

68 

7 

10 

1X)94 

0.400 

7  89J6 

34 

7 

70 

7 

17 

1.069 

+0.389 

+  7  41.9 

+36 

+  7 

+71 

+  7 

24 

1.045 

0^77 

7  48.6 

37 

6 

71 

6 

April 

1 

1X)22 

0.365 

7  69Ji 

37 

6 

71 

6 

8 

a999 

0.353 

8  14.1 

36 

6 

70 

6 

15 

0.977 

0.340 

8  82.4 

35 

6 

68 

5 

22 

0.957 

+0UI28 

+  8  63.9 

+33 

+  5 

+66 

+  6 

29 

0.938 

0.315 

9  18.2 

31 

5 

63 

5 

May 

6 

0.921 

0J808 

9  4&1 

28 

5 

60 

5 

14 

0.905 

0.290 

10  14.1 

25 

5 

56 

5 

21 

0.890 

0.277 

10  44.9 

22 

5 

53 

•      5 

28 

0.877 

+0.265 

+11  17.3 

+18 

+  5 

+49 

+  5 

June 

4 

0.865 

0.251 

U  50.8 

45 

4 

11 

0.855 

0.239 

12  25.2 

.  . 

.. 

41 

4 

18 

0.847 

0.226 

13     0.1 

,  , 

.. 

37 

4 

26 

0.840 

0.214 

13  35.3 

+33 

4 

Sept 

5 

0.850 

+0.086 

+18  57.0 

-^7 

+  1 

13 

0.854 

0.070 

19  22.5 

41 

1 

.  , 

.. 

20 

0.862 

0.054 

19  46.4 

44 

1 

.  . 

, , 

27 

0.873 

0.039 

20    8.6 

48 

1 

—17 

+  1 

Oct. 

4 

0.885 

0.024 

20  29.0 

51 

0 

20 

0 

U 

0J99 

+0.009 

+20  47.5 

—55 

+  0 

—23 

+  0 

19 

0.915 

—0.005 

21     4.1 

59 

0 

26 

0 

26 

0.933 

0.020 

21  18.8 

62 

+  0 

29 

+  0 

Nov. 

2 

0.951 

0.035 

21  31.5 

64 

—  1 

31 

—  1 

9 

0.971 

0.050 

21  42.3 

66 

1 

32 

1 

16 

0.991 

—0.065 

+21  51.0 

—68 

—  1 

—33 

—  1 

23 

1.013 

0.079 

21  57.6 

69 

1 

33 

1 

1  Dec. 

1 

li)35 

0.092 

22    2.1 

70 

2 

33 

2 

8 

1.058 

0.105 

22    4.5 

69 

2 

32 

2 

15 

1.080 

0.U6 

22    4.7 

68 

2 

30 

2 

22 

1.101 

—0.126 

+22    2.8 

—65 

—  2 

—27 

—  2 

29 

1.121 

—0.134 

+21  58.7 

—62 

—  2 

—22 

—  2 
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SATELLITE    IV 

• 

Bate, 

AT  GBOCENTBIC  SUPERIOR  COIfJTJNCTION.    1 

AT  TDfB  OF  SCLIP8B.                        1 

1 

1 

DteppMtiiiM.           1 

1860. 

FMtorftrz'. 

Factor  ibry'. 

1 

P' 

x*. 

**. 

1 

y. 

Jan.         1 

1.223 

-hO.876 

O       1 

+10  13.3 

-87' 

+13- 

tf 

• 

17 

1.224 

0.878 

9  16.7 

,     . 

+  83 

+18  • 

Feb.        8 

1.199 

0.378 

8  24.4 

+  84 

13 

68 

18 

20 

1.157 

0.360 

7  47X) 

60 

12 

94 

12 

Mfirch     7 

1.103 

0.342 

7  81.4 

75 

12 

108 

12 

84 

IMI 

+0.821 

+  7  89.6 

+  80 

+H 

+112 

+11 

April     10 

0.998 

0.297 

8  lOJ 

78 

10 

108 

10 

26 

0.945 

0.273 

9    0.0 

69 

10 

99 

10 

May      13 

0.905 

0.248 

10    4J 

57 

9 

87 

9 

80 

0^74 

0.224 

11  18.6 

48 

9 

72 

8 

Jane      16 

• 

0.860 

+0.204 

+12  88.9 

+  28 

+  7 

+  57 

+  7 

Sept       8 

0.847 

0.073 

18  58.1 

—  56 

2 

—  26 

2 

26 

0.870 

0.046 

19  54.0 

72 

2 

41 

2 

Oct.       18 

0.901 

+0.017 

90  40.1 

87 

1 

55 

1 

29 

0.940 

--0.012 

21  15.8 

99 

+  0 

65 

0 

Nov.      14 

0.986 

--0.041 

+81  40.6 

—107 

-^  I 

—  72 

—  1 

Dec.        I 

1.038 

0.068 

21  54.1 

101 

2 

78 

2 

18 

1X)90 

-^.091 

+21  55.8 

—104 

--8 

—  65 

—  3 

SATELLITE    I. 

•COORDINATEB  in  the  mean  APPAEENT  EtUPSE,  DESCRIBED  BT  THE        || 

SATELLITE,  AND  FOR  THE  MEAN  DISTAN 

CE  OF  JUPITER 

FROM  THE  SUN,  FOB  THE  TIME  (t)  A 

FTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCT 

lON. 

t 
d.    h.  m. 

xi 

y' 

t 

a* 

S' 

t 

xf 

y 

u 

u 

d.    h.  m. 

w 

II 

d.   h.  n 

« 

m 

0    0    0 

-h     0.0 

-f-  6.6 

0    5  20 

+  77.5 

+  4.7 

0  10  40 

+109.1 

—  0.1 

0    0  20 

5.4 

6.6 

0     5  40 

81.2 

4A 

one 

1O9J0 

0.4 

0     0  40 

10.8 

6.6 

0     6    0 

84.7 

4.2 

0  U  20 

108.6 

0.7 

0     1     0 

16.1 

6.6 

0     6  20 

88.0 

8.9 

0  11  40 

107.9 

IX> 

0     1  20 

21.4 

6.5 

0     6  40 

91.1 

3.7 

0  12    0 

106.9 

1.3 

0     1  40 

H-  26.6 

+  6.4 

0    7    0 

+  94.0 

+  3.4 

0  12  20 

+105.7 

—  1.7 

0    2    0 

31.8 

6.3 

0    7  20 

96.6 

8.1 

0  12  40 

104.2 

SjO 

0    2  20 

36.9 

6.2 

0    7  40 

99X) 

2.8 

0  18    0 

1023 

a.3 

0     2  40 

42.0 

6.1 

0    8    0 

lOl.l 

2.5 

0  18  20 

100.5 

s^ 

0    8    0 

46.9 

6.0 

0    8  20 

103.0 

2.2 

0  13  40 

9&3 

94» 

0    3  20 

-♦-  51.7 

-4-  5.8 

0    8  40 

+104.7 

+  1.9 

0  14    0 

+  95.8 

—  3.2 

0    3  40 

56.4 

5.7 

0    9    0 

106.1 

1.6 

0  14  20 

93.1 

a.5 

0    4    0 

60.9 

5.5 

0    9  20 

107.3 

1.3 

0  14  40 

90l2 

8.7 

0    4  20 

65.3 

5.8 

0    9  40 

106.1 

0.9 

0  15    0 

87.1 

4J) 

0     4  40 

69.5 

5.1 

0  10    0 

108.7 

0.6 

0  15  20 

83^7 

4^ 

0    5    0 

+  73.6       +  4.9  1 

0  10  20 

+109.1 

+  0.3 

0  M40 

+  801 

—  4A 
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COOBDINATES  in  THB  mean  apparent  KTJiTPSB. 

- 

SATELLITE    I, 

t 

x* 

y 

i 

xf 

y 

t 

gt 

y' 

d.    h.  m. 
0  16     0 

■V76.4 

^l7 

d.    h.  m. 
1     1  40 

<-  664 

-S.2 

d.    h.  m. 
1   11     0 

-9if4 

+  1.0 

0  16  90 

72.1 

5.0 

1     2    0 

704 

54 

1  11  20 

95.1 

34 

0  16  40 

.     68.4 

54 

1     2  20 

744 

4.8 

I  11  40 

924 

34 

0  17    0 

64.1 

5.4 

1     2  40 

784 

4.6 

I  12    0 

894 

84 

0  17  80 

59.6 

54 

1     3     0 

82.2 

4.4 

1  12  20 

86.1 

4.1 

0  17  40 

-V  55.0 

—  6.7 

1     3  20 

—  854 

—  4.1 

I  19  40 

—  82.7 

+  44 

e  18  0 

50J 

54 

1     3  40 

884 

3.8 

1  13    0 

79.1 

44 

0  18  ao 

45.1 

1          6.0 

14    0 

914 

8.6 

1  13  20 

754 

44 

0  18  40 

404 

6.1 

1     4  20 

94.7 

34 

1  13  40 

714 

54 

.   e  19  0 

354 

64 

1     4  40 

974 

8.0 

1  14    0 

67.1 

54 

0  19  90 

-V  804 

1    ^  6^ 

1     5    0 

—  994 

—  9.7 

1  14  20 

—  624 

+  6.4 

•^  19  40 

95J 

6.4 

1     5  20 

101.7 

2.4 

1  14  40 

584 

54 

•  SO    0 

194 

64 

1     5  40 

1034 

2.1 

1  15    0 

53.7 

54 

<r  SO  90 

144 

.      64 

16    0 

105.1 

14 

1  15  20 

494 

54 

OSO  40 

94 

64 

1     6  20 

106.4 

14 

1  15  40 

44.1 

6.1 

a  SI   0 

+    34 

—  6.6 

1     6  40 

—1074 

—  14 

1  16    0 

.    —  39.1 

+  64 

a  21  90 

—     14 

1          6.6 

1     7    0 

1084 

04 

1  16  20 

344 

64 

0  SI  40 

64 

64 

1     7  20 

1084 

04 

1  16  40 

284 

6.4 

0S9    0 

194 

64 

1     7  40 

109.1 

—  04 

1  17     0 

23.7 

64 

-J»  22  20 

174 

64 

1     8    0 

109.1 

+  0.1 

1  17  20 

18.4 

6.6 

1^29  40 

^  224 

—  6.5 

1     8  20 

.    —108.9 
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THE  APPARENT  ELEMENTS  OF  SATURN'S  RING. 
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1 

from  North 

Ring. 

Ring. 

to  East. 

O        1 

o        / 

Equator. 

O         1 

Ecliptic.       1 

II 

^'.75 

O        1 

O         1 

0 

44.23 

—6  42.4 

—11  24.2 

—13  15.0 

204     9.4 

160  51.3 

20 

45.24 

9.38 

6  46.4 

11  58.2 

12  57.6 

203     7.8 

159  49.8 

40 

45.65 

10.03 

6  51.6 

12  41.3 

12  40.2 

201  43.6 

158  25.7  1 

!         60 

45.37 

10.50 

6  56.7 

13  23.1 

12  22.8 

200  17.2 

156  59.4 

80 

44.51 

10.73 

7     0.7 

13  57.0 

12     5.3 

199     6.0 

155  48.3 

100 

43.20 

10.63 

7     7.8 

14  14.8 

11  47.7 

198  26.0 

155     8.5- 

1       120 

41.68 

10.25 

7    7.8 

14  14.2 

11  30.1 

198  21.0 

155  .  3.6 

140 

40.21 

9.68 

7    0.7 

13  55.9 

11  19.4 

199     1.4 

155  44.1 

1       160 

38.89 

8.98 

6  56.7 

13  21.1 

10  54.5 

200  12.0 

156  54.8 

'       180 

37.84 

8.32 

6  50.9 

12  33.1 

10  36.6 

201  50.8 

158  33.7 

,       200 

37.08 

7.45 

6  43.4 

11  35.5 

10  18.6 

203  50.4 

160  37.4 

220 

36.65 

6.69 

6  34.9 

10  30.7 

10    0.7 

206     3.3 

162  46.4 

240 

36.55 

5.96 

6  25.4 

9  23.0 

9  42.7 

208  20.7 

165     3.9 

260 

36.81 

5.29 

6  15.6 

8  16.2 

9  24.6 

210  36.7 

167  20.0 

280 

37.40 

4.71 

6     6.2 

7  14.6 

9    6.5 

212  41.6 

169  25.1 

300 

38.32 

4.25 

5  57.9 

6  22.2 

8  48.3 

214  28.6 

171  12.2  ' 

320 

39.52 

3.94 

5  51.3 

5  43.5 

8  30.0 

215  50.5 

172  34.2 

340 

40.93 

3.84 

5  47.3 

5  23.0 

8  11.7 

216  40.0 

173  23.8 

360 

42.41 

3.97 

5  46.4 

5  22.3 

7  53.4 

216  54.4 

173  38.3  1 

366 

42.91 

4.07 

—5  46.9 

—  5  27.5 

—  7  46.8 

216  47.0 

173  30.9 

Fa 

bctor  which  is  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  Ring        =  0.8801    log.  Factor  =  9.9445                       | 

The  outer  ellipse  of  the  inner  Ring        =  0.8599            " 

»  9.9344 

The  inner  ellipse  of  the  inner  Ring        «:  0.6650            ** 

=  9.8228 

The  inner  ellipse  of  Bond's  dusky  Ring  =  0.5486            " 

=  9.7892 

Non.  -The  sign  of  2  indicates  wliether  tlie -risible  sar&ce  of  the  King  is  nor 

them  or  southern. 

THE  APPARENT    DISCS  OF  VENUS  ANI 

)  MARS. 

1 

rhe  Tened  Sines  of  their  Dlominated  Portions,  divided  by  Aeir  h] 

pparent  Diameters. 

1860. 

Venus.                    Mai 

■s. 
918 

Ju 

iseo. 

Tenus. 

Bfars. 

Jan 

tiary      15 

0.897                0. 

ly            15 

0.005 

1.000 

Feb 

ruary    15 

0.833 

0.898 

August       15 

0.186 

0.958 

Mai 

tsh         15 

0.745 

0.884 

September  15 

0.430 

0.892 

Api 

11          15 

0.625 

0.883 

October       15 

0.591 

0.861 

Ma] 

r         15 

0.468 

0.903 

November  15 

0.714 

0.856     1 

Jan 

B                15 

0.241     ;           0.955 

December  15 

0.807 

0.867     1 
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PHENOMENA,    1860. 


WASHINGTON  MEAN  TIME. 


PLANETAKT  CONSTELLATIONS. 


Jan. 


Feb. 


March 


April 


d. 

h.  m. 

2 

4  0 

3 

9  0 

6 

12  34 

8 

2  33 

10 

10  58 

10  11  53 

15 

16  38 

16 

17  31 

20 

15  9 

22 

25 

2  18 

25  20  43 

26  22  50 

4 

8  21 

6 

6 

19  25 

10 

9  4 

11 

9  16 

14 

5  49 

15 

6  51 

18  21  52 

21 

10  49 

22 

11  18 

23 

6  47 

24 

13  9 

2 

15  29 

2 

19  12 

5 

3  21 

5 

6  37 

0  20  21 

10 

7  27 

13 

18  31 

15 

13  50 

16 

5  40 

16 

11  30 

19 

15  34 

19 

15  57 

20 

4  15 

21 

15  1 

23 

3  27 

23 

5  55 

25 

14  11 

26  23  30 

29  23  57 

1 

10  38 

2 

5  9 

5 

0  37 

5 

2  43 

11 

6  48 

11 

8  40 

O  in  Perigee.  ©     » 

$f  greatest  elong.W.  22  54 
9  greatest  Hel.  Lat.  S. 
6  Tin J!?-135 

6\<L >l+250 

5f  inQ 

6   i<L ^+«  W 

<5gC S+156 

O  Eclipsed,  invis.  at  Wash. 

<{   9  <C   .  .  ...  .   9— 3  59 

fin  Aphelion. 
<r U;  — 6  33 
<L   .....$  —  1  50 
C  Eclipsed,  vis.  at  Wash. 

6h<L h+2  43 

^  stationaiy. 

8  hO 

6   i<L ^+5  17 

%  greatest  Hel.  Lat.  S. 

<5   g  O  Sup. 

<5SC 5— 4  20 

D  SO 

<J$<C tj;  —  5  33 

6  9  <L 9—5  29 

6  ^<L j!lf  —  153 

9  inQ 
6  h<L h+2  33 

5f  inQ 

§  in  Perihelion. 

Jl  stationary. 
<J   ^<C   .  .  .  .  .   <?+3  47 
§  greatest  elong.  E.  18  22 

O  enters  Yt  spring  begins. 
^  greatest  Hel.  Lat.  N. 

(Jtjrc Ij;  —  5  35 

y  stationary. 

<5S<C g— 134 

6   9  <L 9— 3  48 

6  ^<L $-4  44 

6  21<L 5  —  1  38 

6  h<L >i+2  32 

<J   S  0  Inf. 

9  in  Perihelion. 

6    id ^  +  146 

<J    9  6 9+3  28 


April 


May 


d.    h.  m. 

12  15  53 

14  14  44 

17  23  43 

18  17  39 

19  19  43 

22  20    0 

23  7  13 

24  7  16 

26  10  23 

27  7    7 

28  17  19 
30    2  62 

0    2  14 

9    6  52 

.  9  15  44 

13  6    4 

15  0    3 
18  15  44 


Jane 


5  in  9 

b  stationary. 

mc 

S  C   .  .  .  . 
\l  stationary. 

g  in  Aphelion. 


t{;  — 5  44 
$  —6  22 


6<C 

9  greatest  Hel 


6-429 
9  —0  44 
V  — 1    8 
.Lat.N. 


23  15  30 


a    ^  ^ 

6  i  € ^  —  0  40 

b  greatest  Hel.  Lat.  S. 

<5t|c t|;-«  ® 

<55<C 5-7  35 

<56<r 6-4  10 

<J9C 9  +  1  40 


I 


h€ h+944 

g  greatest  elong.  W.  26  39 
9  0«atest  elong.  E.  45  24 


23  23  36  <5  jy  ^ JSf  —  0  32 

26    0  46<5hC >l+3     4 

28  8  58              ~ 

31  6  54 

1  5  50 


2    9    4 
5  19  36 

5  23  25 

6  15  14 
11 

11  18  14 

16  3  33 

17  3  47 
17  12  24 
19  16  66 

19  20  48 

20  12  35 

20  15  53 

21  1  56 

22  8  47 

22  10  34 

25  14  11 

28  9  25 

July       1  1  24 

1  3  41 


6  60 

6  9  2t 9+»i3 

(5  8  6 S+o  16 

y  in  Perihelion. 
<5   S  O  Sup. 
6   9<L ^.-3  18 

9  at  greatest  brilliancy. 


U?  — 6 
.Lat.] 


15 


6 


N. 
—  4 


15 


»  greatest  Hel 

6  ^<L 

^  stationary. 
i   ^  <L S+024 

D  WO 

0  enters  ZSf  sum'r  b^ns. 

<j2<C 2t  +  o   6 

6  9  <L 94-0  85 

9  inQ 


6h€  : 

9  stationaiy. 

6  ^21 

6  ^  .9  • 

O  m  Apogee. 

2  3  17       t^  stationary. 

3  21  32  <J  in 
7  5  21  i  9  2t 
9  2  271  <5  W  C 
9  15    81  5  in  Q 


h+326 

S+1     7 
e+3     9 
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WASfflNGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


July 


Aiig. 


Sept. 


d.  h.  m. 

13  13  54 

14  15  41 

16  20  0 
17 

17  20  30 

18  8  5 

18  10  54 

19  17  10 
19  19-17 
19  33  26 

25  18  30 
36  13  25 
28  18  20 
30  14  47 

1 

5  9  3 

8  19  14 

9  5  14 
9  12  43 

11  3  48 

13  17  30 

15  7  31 
15  11  8 
10  14  58 
18  5  SO 

18  8  30 

18  19  57 

21  18  36 

23 

23  6  52 

26  17  1 

27  1  0 

28  5  5 
1  14  10 

1  18  58 


;;  greatest  eloog.  £.  26  37 
&€ 6-*  13 


ipsed,  vis.  at  Wash. 
...  9  —6  13 


6  9  € 


(5   ?  ©Inf. 

6  2t€ 2t  +  0  4,i 

<JSC 5— 0  12 

b  in  Aphelion. 
6h€ lz+3  46 

g  stationaiy. 
9  in  Aphelion. 

6JtO 

6  $<L ^-6  30 

<t  Eclipsed,  invis.  at  Wash. 

6  t|?<C t|l  — 696 

$  stationary. 

U  greatest  Hel.  Lat.  S. 
<5   S  ©  Inf. 
6  ^<L ^-4    8 

(J   9  <C 9—750 

6  21<L 7l  +  i^i 

<J8C 5-8  43 

^    h  <C    .    .    .    .    ;    h  +4     6 

9  greatest  Hel.  Lat.  S. 

$  stationary. 
5  stationary. 

9  at  greatest  Dnlliancy. 
S  greatest  Hel.  Lat.  S. 

§  ^atestelong.  W.  18  12 
tp  —  6  20 


« 


5  in  PeriheBon 


3  16    S  n  ^  0 

6  ^<L 
6  9  <L 


6 

9  40 

7  11  36 

11 

6  21 

12 

2  48 

12 

4  7 

13 

7  41 

14 

6  30 

16 

0  5 

16 

11  14 

20  1  35 

21  9  17 

22  2  44 

23  14  16 
27  18  52 


+  0  11 
-3  57 


L— 3  12 
t.  N. 

<$  $  C 

g  in  Perihelion 
^  stationary. 

(5  S  O  Sup. 

0  enters  O:,  antomn- begins. 
6  i<L ^^  3  53 

9  greatest  elong.  W.  46  10 


Sept. 


Nor. 


Dec. 


d.    h.  m. 

28     8  54 

28  18  40 

Oct       4  17  34 

5  14  24 

9  32  37 

I 

10  17  33 

10  23  39 

13  12    5| 

14  5     V 

15  2  12 


o       I 

9  —2  10 

m  —  o  16 

A  —3  44 


6  9  :n    ' 

(Stjic  . . . 

(5  ^C  .  .  . 

g  inQ 

6  21<L J!if  +  250 

<5  9  C 9  +2  61 

6h<L h+4  67 

6  9h 9  - 1  30 

(5  S  C S+4    3 


18  31        9  ra  Aphelion. 


16 
33 

25  33  43 

31  21  48 

5    4  28 


1  50i  <5   i  <L 


6  12  56 

6  22  31 

7  12  15 
9  11  43 

13  21  31 

16  0  37 

17  0  44 
17  10  11 
19  21  51 
22    6  13 


^  greatest  Hel 


6UiL :i?  +  3  33 

Sf  greatest  elong.  E.  22  53 

6h<L >l+5  29 

(5   9  <C 9+7    4 

<J   S  C 5+0  57 


9  in  J^erihelion. 

5  stationary. 
UlLO 
6  i<L 


|c  :::::|-6 


52 
6  31 


22  21  20  D   ^  O 
24    4  32        §  in  S 
87     7  47,<J   g  ©Inf. 

28    2  33  <5  §  <C ^  —  3  35 

28  18    8       5  in  Perihelion. 

30   9  ss'n  >l  O 

1     5  53  ^  §  O 

3  32    6<{5f<C 2^+4    4 

4  20  56  <J  h  C h  +  6  67 

6  21  57        5  stationary. 

7  12  40       t|J  stationary. 

8  0     1        9  greatest  Hel.  Lat.  N. 

9  2    5       H  greatest  Hel.  Lat.  N. 

9    6  87  ^9^ 9+7  12 

10    9l6^g<c g-f658 

19  12  34       Jil  stationary. 

15  22  41        8  greatest  elong.  W.  21  27 

17  13  19  n  ^  0 


18  21  47 

19  14  21 


^  c  .' ." '  .'.'$- 


5  32 

6  41 


20    2  52       1^  stationary. 

20  20  43 1      0  enters  Vf*  winter  begins. 

85     8  44  (5   A  <C ^  —  3  41 

30  9  33       ©in  Perigee. 

31  3     6|^  5<c Jjlf  +  4   16 


LATITUDES  AND   LONGITUDES   OF  THE  PRINCIPAL 

OBSERVATORIES. 

COMPILED  BY  DB.  B.  A.  GOULD. 


Hayinq  been  requested  by  Commander  Dayis  to  arrange  for  the  Astronomical 
Ephemeris  a  Table  of  Latitudes  and  Longitudes  of  the  principal  Observatories,  I 
have  devoted  some  time  and  attention  to  the  critical  preparation  of  this  catalogue. 
But  since  the  values  decided  upon  differ  considerably  in  many  cases  from  thdse  in  the 
other  published  catalogues,  and  in  some  few  instances  from  the  values  which  appear 
to  be  made  use  of  at  the  Observatories  themselves,  I  feel  some  hesitation  in  publish- 
ing them  without  asking  the  attention  of  astronomers  to  the  catalogue,  that  such  inac- 
curacies as  it  may  contain  may  be  corrected  as  speedily  as  possible.  The  sources 
of  mformation  are  given  in  each  case,  and  when  possible  the  probable  error  also  is 
given  with  the  determination.  One  important  change  consists  in  the  adoption  of  tlie 
differences  of  longitude  between  Altona  and  Pulkowa,  and  Greenwich  and  Altona,  as 
determined  by  Stbuye  in  his  chronometric  expeditions  of  1843  and  1844.  The  adop- 
tion of  these  values  necessarily  implies  a  corresponding  change  for  the  longitude  of 
those  Observatories  whose  position  has  been  fixed  by  their  difference  of  longitude 
from  Altona  or  Pulkowa,  or  from  other  Observatories  dependent  upon  these.  The 
differences  of  longitude  of  the  American  Observatories  are  deduced  from  the  tele- 
graphic determinations  of  the  United  States  Coast-Survey, — and  have  been  commu- 
nicated by  Professor  Bache,  by  authority  of  the  Honorable  Secretary  of  the  Treasury. 
I  have  endeavored  to  include  in  the  list  all  Observatories  now  in  a  state  of  astro- 
nomical activity,  or  which  have  been  so  within  the  last  quarter  of  a  century.  Any 
corrections  or  additions  with  which  astronomers  may  favor  me  will  be  gratefully 
acknowledged. 

Abo.  .     .     .    N.  Lat.   60**26'56''.8±6'M1.    Argelander,  Oi«.  il»<ron.,  L  p.  xxi. 
Long.  E.  from  Paris,    l"-  19"-  4r-.3.     Astr.  Nachr.,  IX.  264. 

This  Observatory  was  abandoned,  and  the  instruments  transferred, 
together  with  the  University  of  Finland,  to  Helsingfors,  in  conse* 
quence  of  the  great  fire  of  1827,  by  which  the  University  buildings, 
library,  &c.  were  destroyed. 

Altona.  .  .  N.  Lat.  53""  32'  45''.27.  Gauss,  Bestimmung  des  BreUen-Vnier- 
schiedes  zwischen  den  StemtDorten  von  Gottingen  und  Allona,  p.  71. 
In  the  edition  of  Schumacher's  Hulfstaftln^  published  by  Warn- 
STORFF,  Altona,  1845,  the  latitude  of  Altona  is  given  p.  114,  as 
-1-53^  32'  45 '.7. 
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Long.  E.  from  Greenwich,  O**-  39"-  46'-.151  ±  (y-.042.     Struve,  Ex- 
pSd.  Ckronomet.  executie  in  1844,  entre  Altona  et  Greenwich^  p.  206. 

Ann  Arbor.    .     N.  Lat.  42**  16'  48".     Astron.  Journ,,  V.  112. 
Long.  W.  from  Washington,  C*-  27"-  12^.0. 

Atkoil.    .    .    N.  Lat.    Sr  58'  20"  ±  1".    Bouris,  Astr.  Nachr.,  XXXIH.  197. 

Long.  E.  from  Paris,  P-  25'"-  34"*  .23  ±  1' .  Ergdnzungs-Heft  xu  den 
Astr.  Nachr,^  1849,  p.  151.  This  longitude  was  obtained  from 
moon*culminating  stars  observed  on  ten  nights  at  Athens  and  Ham- 
burg. The  result  of  a  series  observed  at  Athens  and  Copenhagen 
gave  the  longitude  of  Athens  6''.84  farther  East,  but  this  series  was 
rejected.  IHd.^  pp.  150, 151, 158.  Diminishing  the  E.  longitude  of 
Hamburg  in  conformity  with  Struve's  chronometric  determination, 
we  have  for  the  longitude  of  the  meridian-circle  1***  25*"*  33** .73 

The  centre  of  the  Observatory  is  0''.19  W.  from  the  meridian- 
circle,  Erg.'Heft  %.  d,  Astr,  Nachr.y  p.  152. 

Berlin.     .     .    N.  Lat    52**  30^  16".68  ±0".2.    Encke, -Arfr.  iVacAr.,  XXIII.  372. 
For  the  Longitude  of  the  centre  of  the  Observatory,  we  have 

Berlin  E.  from  Altona,  0  13  48.78  d=0.03  Berl  Astr.  Jahrb.^ 

Altona  E.  from  Greenwich,  0  39  46.15  [1839,  p.  275. 

Beriin  "  "  0  53  34.93 

The  old  Observatory  was  situated  O'  56".72  North  {Berl  Astr. 
Jakrh.,  1839,  p.  242  ;  Astr.  Nachr.y  XXm.  370),  and  0^.39  West 
{Ibid.y  pp.  261, 265),  of  the  new  one.  Hence  we  have  for  the  old 
Berlin  Observatory, 

N.  Lat.,   52''  31'  13".4. 

Long,  E.  from  Greenwich,  <f^  53»-  34"*.54. 

HIk.  .    .    .    N.  Lat    5r  12'  25".    Astr.  Nadir.,  XXVH.  300. 
Long.  W.  from  Berlin,  O"**  26'"-  30*  .0.    IHd. 

Bonn. ...    N.  Lat    50**  43'  45",0.  )  Orally  communicated  by  Prof. 

Long.  E.  from  Paris,  0^  19*^  3**.0.  ^     Asgelamder  to  the  compiler. 

The  provisional  Observa,tory  on  the  "  Alter  Zoll,"  in  which  were 

made  the  observations  published  in  Vol.  I.  of  the  Bonn  series,  was 

situated  in 

N.  Lat    50**  44'  9". 

Long.  E.  from  Paris,    0^*  19""*  5'*.5.    Bonn  Astr.  Beohh.j  I.  p.  i. 

.    N.  Lat    51''  6'  56".0.    (MS.  communication  from  Professor  Bogu- 
SLAWSKi  to  Professor  Encxs.)   Berl  Astr.  Jahrh.,  1852,^.289.  The 
value  given  in  the  Berl  Jahrh.  previously  to  1851,  was  51**  6'  30".0. 
The  Longitude  given  in  the  table  is  derived  from  a  mean  of  four  de- 
terminations of  the  longitude  E.  from  Paris,  viz. :  — 
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BnuMls.    .    .    . 

Cambiidp  (Eng.)* 
CanhridgB  (laii.). 


Cape  of  Oood  Hope. 


duiitlaiiia. 


Triangulation  in  1805  (fife-BigDals),  iljir.  iVacAr.,  h.    m.    ., 

XVI.  371,  0  58*48.6 

Steczkowski  (6  star-immersioDs),  JMd.,  48.17 

Hansen  (occultationfl)^  Astr  Nachr,f  XVIL  170.  48.74 
Erman  and  Petebsen  (meteors),  Astr.  Naehr.^ 

XIX.  27,  48.67 

Mean,  Breslau  E.  from  Paris,  0  58  48.54 

N.  Lat  50**  51'  10".7.    AnntOes  de  VOh$.  de  Bruxdles,  1837, 

p.  264. 
Long.  W.  from  Greenwich,  0^*  17"*  27*'.6.    Qitetblet,  lUm.  de 

VAcad.  R.  de  Bruxdlea,  XVI.  18. 

N.  Lat.    52**  12'  51".76.     Comb.  Phil  2Vaiw.,  V.  279. 
Long.  E.  from  Greenwich,  0*"-  0»-  23^54.    Ibid.,  UL  168. 

N.  Lat.  42''  22'  48".60.  Peircb,  Mm.  Amer.  Acad.,  N.  S,,  TL  203. 

Long,  by  the  telegraphic  determinations  of  the  U.  S.  Coast-Survey, 

Cambridge  E.  from  Stuyvesant  Grarden,  N.  Y.,        h.    m.    ■. 

By  34  sets  of  clock-signals,  Oil  26.10 

**   10   "    "  star-signals  (Western),  26.13 

a  24   ''   ^         u         (exchanged  E.  and  W.),       25.96 

44   17   44    14  44         (Eastcm),  26.18 

Mean,  0  11  26.09 

Geodetic  reduction  to  dome  (^Cambridge  Observa- 
tory, — 0.02 
Stuyvesant  Garden  E.  of  Jersey  City  (geodetic),  0  11.93 
Cambridge  E.  from  C.  S.  Station,  Jersey  City,  0  11  38.00 
Jersey  City  E.  from  Washington  (see  Philadelphia),  0  12  3.54 
Cambridge  (dome)  E.  from  Washington,                0  23  41.54 

S.  Lat  33**  56'  3".    Henderson,  Mm.  R.  Astr.  Soc,  VI.  130. 
Long.  E.  from  Greenwich, 

By  Greenwich  Observations, 

"  Cambridge  " 


44 
M 


Ibo 
**  Edinburgh 
Mean, 

N.  Lat  59**  54'  43".7. 

•Long.  E.  from  Paris,  0^-  33"-  83^.3, 


1  13"'56.i     Ibid.,  p.  126. 

55.04     "     p.  127. 

58.56     '«     p.  128. 

54.2      «     p.  129. 
1  13  56.0 


>  Astron.  Jaum.,  IT.  173. 


N.  Lat    39^  &  54".    Astr.  Naebr.,  XXffl.  313. 

Long.  W.  from  Washington,   0^-  29"'  46'*.85.    (U.  S.  Coast-Sui^ 

vey.)    Proc.  Amer.  Assoc,  for  Adv.  Science,  Cincinnati,  1851, 

p.  118. 
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By  Copenhagen  Observatory  is  usually  understood  the  ^'  Round  Tower  ^ 
of  the  University.  The  new  instruments  are,  however,  mounted  in  a 
temporary  wooden  building  known  as  *^  Holkens  Bastion.^'  (See  Astr. 
Nackr.,  XDL  119). 

N.  Lat  of  the  Round  Tower,  55**  4(y  63".0.    Astr.  Nachr.,  V.  366. 
For  the  Longitude, 
Holkens  Bastion  E.  from  Altona, 

'  b.     m.      a. 

Hansbiv  {Astr.  Nackr.,  VUI.  281),  0  10  82.585  189.68 

Schumacher  {Astr.  Nachr.,  IX.  463),  82.565     19.42 

Mean,  10  32.563 

Altona  E.  from  Greenwich,  39  46.151 

Holkens  Bastion  E.  from  Greenwich,  50  16.734 

Roimd   Tower  E.    from    Holkens  Bastion 

(Wtom,  Astr.  Nachr.,  UI.  436 ;  V.  337),  0.57 

Round  Tower  E.  from  Greenwich,  0  50  19.30 

Gimir       .    N.  Lat.  60^  ^  60".0  ±0.09.     Weisse,  Astr.  Nackr.,YnL  175;  XVI. 

256. 
Longitude  E.  from  Paris, 

Meanof  18obs.byWuRM(i!»ir.2ViicAr.,Vin.    ^    ^    ^ 
459),  (6  of  the  25  being  rejected),  1  10  28.986  ±  0.461 

Mean   of  25  obs.   by  Steczeowski    {Astr. 
Naehr.,  XVI.  852),  30.221  ±  0.301 

Mean  of  4  obs.  by  Steczkowski  {Astr.  Nachr.y 
XVra.  332),  29.760  ±  0.085 

Mean  of  16  obs.  of  three  occultations  (Stecz- 
KowsKi,  il»«r.  iVbcAr.,  X.  232),  30.95    ±0.253 

Assigning  to  each  of  these  determinations  a 
weight  proportional  to  the  number  of  obser- 
vations from  which  it  was  derived,  we  obtain 

the  mean,  

Cracow  E.  from  Paris,  1  10  29.78 

drpiL  .    .N.  Lat    58*  22'  4r^05.    Struye,  Ohserv.  Astron.,  VI.  p.  Ix. 

h.     n.     8. 

Long.  E.  from  Paris,    1  37  32.70.    Wurm,  Astr.  Nachr.,  III.  437. 

88.5       Bessbl,        "  in.  46. 

Mean,  1  87  83.1 

Dublin. .    .    N.  Lat    58''  23^  18''. 

Long.  W.  from  Greenwich,  O*"-  25"-  22'-.    Astr.  Nachr.,  X.  274. 

N.  Lat.    54''  46'  6".4. 

Long.  W.  from  Greenwich,  0^  6"    16'  .0.    Astr.  Nachr.,  XXVI.  215 
59 
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Bdinbmr^  .    N.  Lat.    55^  57'  23".2. 

Long.  W.  from  Greenwich,  0^  12*-  43^.0. 


Edinb,  Observ.y  X.  p.  r. 


h. 

0 


d!;o49 


Flonan*     .    N.  Lat.    43''  46'  40''.8.    Zacb,  Carresp.  Astran.^  I.  15. 
Long.  E.  from  Paris,  0^-  35--  40^.2.    IHd.,  p.  14. 

flenem  .     .     N.  Lat.  by  observations  of  pole-star,     46  11  58.72  ±0.1 
"  "  **  nadir-point,  58.97  db  0.1 

Mean,  46  11  58.84  Plantakovr,  Ifim. 

de  la  Soc.  de  Physique  et  d^HisL  Nat  de  Genhe^  XL  15. 
Long.  E.  from  Paris,  tf»-  15--  16'-.22.    Astr.  Nachr.,  XX.  7. 

fieor^toini.     N.  Lat.    38"*  54'  26'M.    Astron.  Joum.,  I.  69. 

Long.  W.  from  Washington,  0*"-  O"-  6'-.20.    Astron.  Jotint.,  I.  70; 

flottinpn.  .  Gauss  found,  Best.  d.  Breit.  •  Dk/er«c&.,  p.  71,  for  the  N.  Latitade  of  the 
meridian-circle,  bV  SV  47''.85,  wilh  the  weight  60.9. 
The  Longitude  of  the  same  Gaitss  found  {Ibid.)  by  hb  trigonometrical 
survey  to  be  West  of  the  meridian-circle  in  Altona  by  7.211  Paris 
Toises.  Using  Bessel's  data  we  find  1'*  =  148.33  Toises,  whence  we 
have, 

Gottingen  West  of  Altona, 
Altona  East  of  Greenwich, 
Gottingen  East  of  Greenwich,    0  39  46.102 
For  the  old  Observatory, 
Lat  =  +51**  31'  55".6.    Monatl  Corr.,  XXVII.  483. 
Long.  E.  of  Paris,  0^-  80^  25'-.2.     Astr.  Nachr.,  11.  407,  408. 

OotiKU   .     .     (Seeberg.) 

N.  Lat.    50''  56'  5'M9.    Gauss,  Best,  d; Breit. -UtUersch.^  p.  80. 
For  the  Longitude  E.  from  Paris, 
WuEM  found  by  11  occultations  {Astr.  Nachr.^       h.    m.    •. 

n.  405),  0  83^34^8  ±  0.13 

Petees  found  {Astr.  Nachr.^  V.  68),  ^^^ 

Seeberg  East  from  Altona, 

"      "     Gottingen, 
West  "     Konigsberg, 
East   "     Paris, 
West  "     Vienna, 
Whence,  usmg  the  present  data,  we  find, 
Seeberg  E.  from  Paris, 
Mean« 


0  39  46.151 


3  10.2 

3    8.9 

39    5.6 

33  34.3 

22  38.0 


15 
18 
24 
17 


0  33  33.66 


0  33  34.2 

For  the  Observatory  attached  to  Professor  Hansen^s  house. 
Long.  E.  from  Paris,  0*"    33"-  30^.046.    ScKVHAcm^^Astr.Naekr., 
XXni.  263. 
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OfceBirielL 


Bandnurg. 


Eoiiigiiberg. 


Ironmnnwter* 


Utfiit* 


Uvaipori. 


N.  Lat.    bV  28'  38".2.    Aiey,  Mem.  Astr.  Sqc,  XVII.  p.  49. 
Long.  W.  from  Paris,  ff"  9"*  21'.46   ±  15.    Hendbeson,  Phil. 
Trans.y  1827,  p.  286.     See  also  Washington. 

N.  Lat.   53®  33'  7",  by  geodetical  connection  with  Altona.    Preface 

to  RuMKER*s  Catalogue. 
The  Longitude  given  in  the  table  is  derived  thus : 

Hamburg  E.  from  Altona  (Hansen,  Astr.  Nachr.^        h    m.    ■. 

VIII.  277),  0*  0    7.41 

Altona  E.  from  Greenwich  (STEtnrE,  Exp,  Chron. 

de  1844),  0  39  46.15 

Whence  Hamburg  E.  from  Greenwich,  0  39  53.56 


N.  Lat.  41®  14'  42".6.    Loomis,  Trans.  Am,  Phil  Soc,  N.  S.,  X.  61. 
Long.  W.  from  Philadelphia  (U.  S.  Coast-Survey), 

a.     ciL 

By  3  sets  Eastern  clock*signals, 
••  2  "    Western  " 


Philadelphia  E.  from  Washington, 
Hudson  W.  from  Washington, 


0  25    5.72 
5.68 
0  25    6.70 
7  33.64 


0  17  32.06 

Professor  Loohis  deduced  from  moon*culminations, 
Hudson  W.  from  Greenwich,  &"•  25'^  41'-.3.    Aetr.  Joum.^  I. 
67. 

N.  Lat.    55®  47'  23".l.    Astr.  Nachr.,  XXVIH.  47. 

Long.  E.  from  Berlin,  2*^  22-  57*  .0.    Berl  Astr.  Jahrh.,  1854,  p.  293. 

N.  Lat    54®  42'  50."4.    Bessel,  Astr.  Naehr.,  I.  248. 

Long.  E.  from  Paris,  1  12  38.8    Wusm,  Astr.  Nachr.^  m.  437. 

38.93  Bbssbl,  «  HI.  46. 

Mean,  1  12  38.9 

N.  Lat.    48®  3'  23".81  ±0".03.     Astr,  Nachr.  XXXVH.  271. 
Long.  E.  from  Paris,  0*-  47"-  ll'-.96.    Schumacheb,  Astr.  Nachr. ^ 
XXin.  263. 


Weight. 

26.37 


(Pleissenburg.) 

N.  Lat.    D'Abbest,  Astr,  Nachr.', 
XXVIII.  148,  51  20  20'!7  ±0.36 

D'Areest,  Astr.  Nachr.,  XXVffl.  160,  20.4 

Long.  E.  from  Greenwich,  (f  49"  28^^.5. 

N.  Lat.  52®  9'  28".16  ±0".15  >  Kaiseb,  il^tr.  iVocAr., 

Long.  E.  from  Paris,  0^  8-  35^.97  ±  0"  .19  i  XVH.  100. 

N.  Lat.  +  53®  24'  47".72.     M.  Notices  Astr.  Soc.  XIII.,  247. 
Long.  W.  from  Greenwich,  0^-  12»  0^.11    Naut.Alm.,  1852,  p.  598. 
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Nadnu. 


flUKIM*    • 

Haneillei. 


man. 


(Mr.  Bishop's  Observatory.) 

N.  Lat    bV  81'  29''.8.    Astr.  Ohs.  at  ik^  Observatory  South  ViOa^ 

p.  six. 
Long.  W.  from  Greenwich,  tf*-  0^  S?"*.!. 

N.  Lat.   13**  4'  9".2. 

Long.  E.  from  Gieenwioh,  6^  30^  67«%    Taylor,  Madras  General 
Catai.,  1844,  Pref.  p.  ii. 

N.  Lat  49**  29^  12".9.    A$ir.  Nachr.,  XH.  129. 

Long.  E.  from  Paris,  as  determined  h     m.    ■ 

By  WuRM,  from  occultations  {Astr.  Naehr.,  VIIL  458),  O'  24  29.92 

"  connection  with  Strasburg  {Astr.  Nachr.^  XV.  280),  29.87 
"          "          "    Vienna   {Astr.  Naehr.,  XV.  279; 

XXin.  263),  30.28 
By  connection  with  Dunkixk  (Mvfflino,  Astr.  Naehr.^ 

XV.  279),  30.05 

By  Olxjfsbn  from  Solar  Eclipse  {Asir.  Naekr.y  XXIL  284),  80.10 

Mean,  0  24  30.04 

N.  Lat.  54*^  W  31".72.    Astr.  Joiim.,  H.  12. 

Long.  W.  from  Greenwich,  0^  88-«  48^.4.    NmU.  Aim.,  1852,  p.  598. 

N.  Lat.  43**  17'  49".    Monatl.  Corresp.,  XHI.  139. 
Long.  E.  from  Paris,  according  to 
LiNDENAu  {Monatl.  Corr.y  XIX.  421), 
WuRM  {Monatl  Corr.,  XXVI.  185), 

"      {Astr.  Nackr.,  IV.  38), 
Innss  {Astr.  Nackr.,  YUL  485), 

Mean, 

(Brera.) 

N.  Lat.  45^  28'  0".7.     Corresp.  Astron.,  V.  800 ;  Efem.  Astr.  di  Mu 

lano,  1846,  App.,  pp.  73-86. 
Long.  E.  from  Paris, 

Dausst  found  from  31  occultations  {Conn.  d.  Temps^     h.    m.    & 

1836,  Add.,  p.  131),  ^    ^       0  27  2491 

LiTTRow  found  Milan  W.  from  Vienna  {Ibid.),  28  45.63 

56  11.07 

0  27  25.44 

Mean,  0  27  25.18 

N.  Lat.    44^  38'  52".75.    Bianchi,  Astr.  Nackr.,  XVl.  221 ;  AttiddR. 

Osserv.  di  Modena,  I.  386  (1834). 
Long.  E.  from  Milan,  O"*-  6"*  55'  .99.    Id.,  p.  887. 

Hence  E.  from  Paris, 


No.  Ote 
4 

h.     n.    1. 

0  12  7.7 

19 

7.6 

12 

-.6 

4 

7.05 

0  12  7.53 
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h.     BL     i. 

By  comparison  with  Milan,    0  34  20.45  , 

WuRM  from  occultations,  23.5  Astr.Naehr.il.  504. 

"         "  "  24.5  "  in.  222. 

Steczkowski  from  occultations,      21.81  ''  Xyi.299,302. 

Olufsen  from  solar  eclipse,  22.32         "         XXU.  234. 

Mean,  0  34  22.51 

■OUOW.    .    N.  Lat.    55^  45*  19".8.    Schweizee,  Astr.  Nackr.,  XXVII.  215. 

Long.  Moscow  E.  from  Pulkowa,      0  28  58.2  Astr.  JVocAr.,  XXIV.  90. 
Pulkowa  E,  from  Greenwich,  2    1  19.09 
Moscow  "     "  "  2  30  17.29 

lonidl.     .     (Bogenhausen.) 

N.  Lat    48^  8'  45".    Soldneb,  Astr.  Nackr.,  IX.  422. 
Long.  E.  from  Paris,  O*"-  87»-  4'  .98.    Astr.  Nachr.,  VIII.  148. 

HtplM.     .    N.  Lat.  40*"  51'  46".63.    Bbioschi,  A^tr.  Nachr.,  V.  294. 

The  Longitude  adopted  is  that  by  which  Peters  has  apparently  made  his 
reductions,  Astr.  Nachr.t  XXIII.  302, 303,  according  to  which  we  have, 
Naples  E.  from  Berlin,  9^  3^  26'^.0. 
For  determinations  irom  solar  .eclipses  by  Brioschi  and  Santini,  see 
Astr.  Nachr.,  VI.  413. 

Olmab.     .    .    N.  Lat.  490  35^  40".  >  ^^^  j^         ^XXVE.  77. 

Long.  E.  from  Greenwich,  1^-  9--  0^.1. )  *  aaa  yu.    /. 

Oxbld.      .    N.  Lat.   5r  45'  36".0  )  jf^^  ^^      ^^^       599, 

Long.  W.  from  Greenwich,  0*-  5-»-  2^.6  » 

Pldna.     .    N.  Lat.  45*  24'  2".5.    Sawtiwi,  Astr.  Naehr.,  VL  411 ;  XVH.  346. 
Long.  E.  from  Paris,  h    m.  •. 

WuBM  {Astr.  Naehr.,  IV.  347),  0  38  7.7 

Padua  E.  from  Milan  by  powder  signals  ^    ^  ^ 

(Fallon,  Astr.  Nachr.,  IV.  115),  0  10  43.27 

Milan  E.  from  Paris,  27  24.18 

0  38  7.45 
Mean,  Padua  E.  from  Paris,  0  38  7.57 

Pllemo.  .    N.  Lat  38**  6'  44".    Cacciatorb,  Del  Real  Osservatorio  di  Palermo 
Lihri  VII.,  VTII.,  IX.,  p.  2 ;  Staria  Celeste  del  R.  Osserv.  di  Palermo, 
in  Ann.  d.  Wiener  Stemwarte^  XXIV.  6. 
Long.  E.  from  Paris,  ff*-  44»-  4'-.0.    Dausst,  Add.  Conn.  d.  Tempsj 
1835,  p.  8. 

Bl^nchi,  Astr.  Nachr.,  XVIL  350,  calls  the  latitude  of  the  Palermo 
Observatory,  +38^  6'  25".50. 

hnmatta.     S.  Lat.  33^  48'  49".79.     RtJMKER,  Phil  Trans,,  1829,  Part  ffl.  p.  16. 
Long.  E.  from  Greenwich,   Itf*-  4"'-  6*-.25.    Ibid.,  p.  29. 
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Puil.      .    .    N.  Lat  48''  5(y  18".2.     Conn.  d.  Temps,  1635,  p.  356. 
liong.  as  above  under  Greenwich* 

tH  FMudnug.    (Academy.) 

N.  Lat.  59^  56'  29".67.  | 

liOng.  W.  from  Pulkowa,  0°"  5'-.194.    Stbuvb,  DescnpUan  de  VOh§. 
de  Poulkova,  p.  292. 

Philflddpllia.      N.  Lat.   39"*  5T  7^'.5.    MS.  communication  from  Professor  KsimALL. 

Long.  E.  from  Washington  (U.  S.  Coast  Survey),  < 

m.      a.  I 

By  5  sets  Eastern  clock-signals,        7  33.66  | 

"      «      Western        **  33.60 

Mean,  7  33.63 

Long.  Jersey  City  Station  E.  from  Washington, 

m.    ■. 

By  2  sets  Eastern  clock-signals,  12  8.58 

**     "      Western         "  3.52 

Mean,  12  3.56 
Long.  W.  from  Jersey  City  Station, 

By  8  sets  Eastern  dock-signals,  4  29.91 

it          an           u           u  29.84 

Mean,  4  29.88 

Hence  we  may  use, 

Jersey  City  Station  £.  from  Philadelphia,    0    4  29«89 

«  «  **      Washington,     0  12    3.58 

Philadelphia,  ''  ''  0    7  33.64 

mm.    .    .    N.  Lat.  60*  5'  18".5.    David, -Artr.  IVbcAr.,  Vffl.  198.  | 

Long.  E.  from  Pans, 
Mean  of  6  occultations  {^»«r.  iViwAr.,  XVL  299,  ^    ^    ^ 

302),  0  48  21.66  ±  4.15 

Hansen  from  occultations  {Aatr,  Nachr,,  XVU. 

170),  19.59  d=  3.67 

Mean,  Prague  E.  from  Paris,  0  48  20.50  | 

Pnlkowa.       •    N.  Lat  59°  46'  18''.70.    Stsuye,  Descr.  de  V  Obs.  de  PouUxwa,  p.  290. 

Long.  E.  from  Altona  {Exp.  Chron.  de  1843,  ^    ^^    ^  i 

p.  144),  1  21  82.523  dt  0.039 
Altona  E.  from  Greenwich  {Exp.  Chron. 

de  1844,  p.  206),  *  0  89  46.151  ±  0.042 

Pulkowa  E.  from  Greenwich  {Exp.  Chron.  

de  1844,  p.  ix.),  2    1  18.674  db  0.057 

.    •    (Collegio  Bomano.) 

N.Lat  41''  53'  54''.     Conn.  d.  Temps,  1840,  p.  354. 

Long.  E.  from  Greenwich,  Q^  49"-  54"-.7.    Astr.  Nachr.,  YBL  88. 
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Sin  Fenaido.    N.  Lat   96^  27'  45".     Corresp.  Aslron.,  XIV.  240. 

Long.  W.  from  Paris,  0^-  34^'  IC-.G  dbO'Sl.    Aatr.  Naehr.,lK.d68. 

Sontiagp.       .     (Observatory  of  the  U.  S.  Astroaomical  Ezpedidon.^ 

S.  Lat.  33*  26'  25".9.    Gilliss,  Astron.  Exped.,  Introd.,  III. 
Long.  W,  from  Greenwich,  4^  42"-  33^.81.  QiLLumj  Astron.  Exp^„ 
Introd.,  III. 


Senftonberg.  .    N.  Lat.  50»  &  ICVM. 


Long.  E.  from  Berlin,  (f"'  12'»-  l& . 


\  Astr.  Nachr.,  XXXI.  174,  331. 


rieirna. 


WuUngten. 


N.  Lat  48^  12'  35".5.     Berl.  Astr.  Jahrh.,  1852,  p.  290. 
Long.  E.  from  Paris,  0^*  56"'  11^07.    Schumacher,  il«^.  iVacAr., 
XXm.  263. 

N.  Let.   38^  53'  39".25.    Astron.  Joum.,  ID.  12. 
Long.  W.  from  Greenwich,  as  derived  from  data  of  the  U.  S.  Coast 
Survey,  up  to  1852,  &"•  8«-  11^2. 
Lieutenant  Maurt  U8es5'''  8"*  10^.17.    Astron.  Jmim.,  III.  12. 

The  situation  of  the  first,  or  provisional.  Naval  Observatory,  in  which 

were  made  the  observations  published  by  Lieutenant  Gilliss  was, 
N.  Lat  38^  53'  32".8.    Gilliss,  Astr.  Ohs.y  p.  viii. 
Long.  W.  from  Greenwich,  &■•  8""-  4*-.6.    IWd.,  p.  x. 


Wilna* 


.    N.  Lat  54**  40'  59".l.    Astr.  Nachr.,  IV.  562. 
Long.  E.  from  Paris, 
WuRM  from  22  occultations  {Astr.  Nachr.^  VIII.  96), 
Stegzxowski  from  1  occultation  {Astr.  Nachr.jXVl.  302), 

Mean, 
These  results  are  arranged  in  the  following  Table  for  reference. 


h.     no.      8. 

1  31  50.4 
48.3 

1  31  50.31 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  considered  as  positive.) 

Place. 

Latitude. 

ftom  Wuhington 

from  Wuhington 

1 

Longltada           | 

InTime? 

isAio. 

IbAr.             1 

Abo, 

H-ed'  26'  5^.8 

h      m      a 

—  6  37  20.0 

260°  40*    0.6 

1 

337°  42  48.6  1 

Altona, .     . 

^53  32  45.3 

—  5  47  57.4 

273    0  39.8 

350    3  27.8  ' 

Ann  Arbor, 

-1-42  16  48.0 

+  0  27  12.0 

6  48    0.0 

83  50  48.0 

Athena, 

4-37  58  20.0 

—  6  43    6.4 

259  13  24.2 

836  16  12.2 

Berlin,  .     . 

4-52  30  16.7 

—  6     1  46.1 

269  33  28.1 

846  36  16.1 

Bilk,     .     . 

4-51  12  25.0 

—  5  35  16.1 

276  10  58.1 

353  13  46.1 

Bonn,    .     . 

4-50  43  45.0 

—  5  36  35.7 

275  51     5.1 

352  53  53.1 

Breslau,     . 

4-51     6  56.0 

—  6  16  21iJ 

265  54  42.0 

342  57  30.0  1 

Brussels,    .     , 

4-50  51  10.7 

—  5  25  38.8 

278  35  18.0 

355  38    6.0  , 

Cambridge  (Eng 

.), 

4-52  12  51.8 

—  5    8  34.7 

282  51  18.9 

359  54    6.9 

Cambridge  (Mass.), 

4-42  22  48.6 

—  0  23  41.5 

354    4  36.9 

71    7  24.9 

Cape  of  Good  Hope, 

—33  56    3.0 

—  6  22    7.2 

264  28  12.3 

341  31     0.3 

Christiania,    .     .     . 

4-59  54  43.7 

—  5  51     6.0 

272  13  30.6 

349  16  18.6 

,  Cincinnati, 

4-39     5  54.0 

-+-  0  29  46.9 

7  26  42.8 

84  29  30.8 

1  Copenhagen,  . 

4-55  40  53.0 

—  5  58  30.5 

270  22  22.5 

347  25  10.5 

'  Cracow,     . 

4-50    3  50.0 

—  6  28    2.4 

262  59  23.4 

340    2  11.4 

Dorpat, 

4-58  22  47.1 

—  6  55    5.8 

256  13  33.6 

333  16  21.6 

Dublin, 

4-53  23  13.0 

—  4  42  49.2 

289  17  42.0 

6  20  30.0  ' 

Durham,    . 

4-54  46     6.4 

—  5     1  53.2 

284  31  42.0 

I  34  30.0 

Edinburgh, 

4-55  57  23.2 

—  4  55  28.2 

286    7  57.0 

3  10  45.0  . 

Florence,  . 

4-43  46  40.8 

—  5  .53  12.9 

271  41  47.1 

348  44  35.1  ' 

1  Geneva,    . 

4-46  11  58.8 

—  5  32  48.9 

276  47  46.8 

353  50  34.8 

Georgetown, 

4-38  54  26.1 

-h  0    0    6.2 

0     1  33.0 

77     4  21.0  ; 

Gottingen, 

4-51  31  47.9 

—  5  47  57.3 

273    0  40.5 

350    3  28.5 

Gotha,  .     . 

-♦-50  56     5.2 

—  5  51    6.9 

272  13  17.1 

349  16    5.1  1 

Greenwich, 

4-51  28  38.2 

—  5    8  11.2 

282  57  12.0 

0    0    0.0  1 

i  Hamburg, . 

4-53  33    7.0 

—  5  48    4.8 

272  58  48.6 

350     1  36.6 

''  Hudson,     . 

4-41  14  42.6 

+  0  17  32.1 

4  23     0.9 

81  25  48.9 

Kasan,  .     . 

4-55  47  23.1 

—  8  24  43.1 

233  49  13.1 

310  52     1.1 

Konigsberg, 

4-54  42  50.4 

—  6  30  11.6 

262  27    6.6 

339  29  54.6 

-  Kremsmiinstei 

r, 

4-48     3  23.8 

—  6    4  44.6 

268  48  50.7 

345  51  3a7 

!  Leipsic, 

4-51  20  20.7 

—  5  57  39.7 

270  35     4.5 

347  37  52.5 

Leyden,     . 

4-52     9  28.2 

—  5  26    8.6 

278  27  50.6 

355  30  38.6  , 

Liverpool, . 

4-53  24  47.7 

—  4  56  11.1 

285  57  13.7 

3    0     1.7 

London,     . 

4-51  31  29.8 

—  5    7  34.1 

283    6  28.5 

0    9  16.5 

Madras, 

4-13     4     9.2 

—10  29    8.2 

202  42  57.0 

279  45  45.0 

Mannheim, 

4-49  29  12.9 

—  5  42    2.7 

274  29  19.5 

351  32    7.5 

Markree,   . 

4-54  10  31.7 

—  4  34  22.8 

291  24  18.0 

8  27    6.0 

Marseilles, 

4-43  17  49.0 

—  5  29  40.2 

277  34  57Si 

354  37  45J2 

Milan,  .     . 

4-45  28     0.7 

—  5  44  57.8 

273  45  32.4 

350  48  20.4 

Modena,     . 

4-44  38  52.8 

—  5  51  55.2 

272     1   12.5 

349    4    0.5 

Moscow,    . 

4-55  45  19.8 

—  7  38  28.5 

245  22  52.7 

322  25  40.7 

Munich,     . 

4-48     8  45.0 

—  5  54  37.6 

271  20  35.4 

348  23  23.4 

Naples, 

4-40  51  46.6 

—  6     6  12.1 

268  41  58.1 

345  44  46.1 

Olmutz, 

4-49  35  40.0 

—  6  17  11.3 

265  42  10.5 

3^  44  58.5 

1  Oxford,      . 

4-51  45  36.0 

—  5    3    8.6 

284  12  51.0 

1  15  39.0 

;  Padua,.    .    . 

4-45  24    2.5 

—  5  55  40.2 

271     4  56.6 

348    7  44.6 

;  Palermo,    . 

-+-38     6  44.0 

—  6     1  36.7 

269  35  50.1 

846  38  38.1  1 

1  Paramatta, 

—33  48  49.8 

H-  8  47  42.6 

131  55  38.3 

208  58  26.3  1 

j  Paris,    .     . 

^^ 

4-48  50  13.2 

—  5  17  32.7 

280  36  50.1 

357  39  38.1  1 
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PiMe. 


Su  Petersburg, 
Philadelphia, . 
Prague,     . 
Pulkowa,  . 
Rome,  .    . 
San  Fernando, 
Santiago,  . 
Senftenberg, 
Vienna, 
Washington, 
Wihia,  .    . 


UUetide. 


+59 
H-39 
+50 
H-59 
-Ml 
+36 
—33 
+50 
+48 
+38 
+54 


56  29.7 

57  7.5 
5  18.5 

46  18.7 
53  54.0 
27  45.0 
26  25.9 
5  10.1 
12  35.5 
53  39.3 
40  59.1 


Loogitade 

from  Waahington 

In  Time. 


h      m      8 

—7  9  24.7 
—0  7  33.6 
—6  5  53.2 
—7  9  29.9 
—5  58  5.9 
—4  43  22.1 
—0  25  37.4 
—6  14  1.1 
—6  13  43.7 
—0  0  0.0 
—6  49  23.0 


LoDgltade 

from  Washington 

in  Aio. 


252  38  49.8 
358  6  35.4 
268  31  42.6 
252  37  31.9 
270  28  31.5 
289  9  29.1 
353  35  39.1 
266  29  43.1 
266  34  4.1 
0  0  0.0 
257  39  15.5 


LoDgitada 

from  Oreenwleh 

in  Arc. 


329  41 

75  9 

345  34 

329  40 

347  31 

6  12 

70  38 

343  32 

343  36 

77  2 

334  42 


37.8 
23.4 
30.6 
19.9 
19.5 
17.1 
27.1 
31.1 
52.1 
48.0 
3.5 
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ON    THE  ARRANGEMENT  AND    USE   OF   THE  TABLES  IN 

THIS  EPHEMERIS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astronohebs,  on  this  continent  particu- 
Urly,  and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon ;  the  Distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed  Stars ; 
the  Ephemeris  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn ;  the  Mean  Places  of  100 
principal  Fixed  Stars,  for  January  1,  1860. 

Time,  —  Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time.  —  Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24  honrs. 
The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the  passage  of 
the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to  the  same 
meridian. 

Solar  Time. —  Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Dtxg  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian  ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are  not 
exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  bat  in  the  ecliptic ;  the  other,  that  the 
sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion,  a 
fictitious  sun,  called  a  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 

Mean  Timey  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
Mean  Sun  ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance  of 
it,  and  at  other  times  is  behind  it 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  trtie  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it  we  pass  from  true  to  mean  time,  or  the  reverse.  Thus,  if  the  true  time  be  given,  the 
mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  <^ 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  L 
of  the  Calendar.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  applying  the 
equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 
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The  vernal  equinox,  by  the  motion  of  which  Sidereal  Time  is  measured,  is  not  a  fixed,  but 
a  movable,  point  on  the  equator.  Its  motion  is  composed  of  two  parts :  precession,  which  is 
proportional  to  the  time,  and  is  combined  with  the  dailj  motion  of  the  heavens ;  and  nutation, 
which  is  periodical.  In  consequence  of  the  latter,  the  daily  motion  of  the  equinox  is  not 
strietlj  a  uniform  measure  of  time,  and  the  Sidereal  Time  in  common  use  might  therefore  be 
called  Apparent  Sidereal  Time^  and  Mean  Sidereal  Time  would  be  that  reckoned  frQm  the 
transit  of  the  mean  equinox ;  but  the  irregularity  referred  to  cannot  exceed  2''.3  in  a  period  of 
nineteen  years,  and  is,  therefore,  of  no  practical  importance. 

Day.  —  According  to  the  customs  of  society,  the  hours  are  counted  from  0  to  12  from  noon 
to  midnight,  afler  which  they  are  again  reckoned,  from  0  to  12  from  midnight  to  noon.  The 
civil  day  consists  of  twenty-four  hours,  but  is  divided  in  this  manner  into  two  periods,  com- 
mencing at  midnight.  In  this  respect  it  differs  from  the  astronomical  day,  which  commences 
at  noon.  The  civil  day  comprises  twenty-four  hours,  from  one  midnight  to  the  next  following. 
The  first  period  of  twelve  hours  is  marked  A.  M.,  the  last  period  of  twelve  hours  is  marked 
P.  M.  The  astronomical  day  also  comprises  twenty-ibur  hours,  but  they  are  counted  from 
0  to  24^  and  from  the  noon  of  one  day  to  that  of  the  next  following. 

The  civil  day  begms  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part  of 
the  civU  day  answers  to  the  last  part  of  the  precedii^  aetnmomical  day^  and  the  last  part  of 
the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th,  2'''  A.  M., 
civil  dayy  is  January  9th,  14***,  astronomical  day  ;  and  January  9th,  2**'  P.  M.,  civil  day,  is  also 
January  9th^  2^*,  astronomical  day*  The  rule,  then,  for  the  transformation  of  the  civil  time 
into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take  one  from  the  date,  and 
add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had  without 
further  change. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
of  which  the  contents  are  as  follows :  — 

Pages  L,  U.,  lU.  are  devoted  to  the  Ephemeris  of  the  Sun.  Page  L  contains,  first,  the 
Apparent  Right  ALscension  and  Declination  of  the  sun  at  Greenwich  apparent  noon. 

The  former  of  these  quantities  is  used  for  finding  the  error  of  a  clock  regulated  to  sidereal 
time.  The  difference  between  the  time  by  the  clock  of  the  meridian  passage  of  the  sun,  and 
the  sun's  right 'ascension  reduced  to  apparent  noon,  is  the  error  of  the  clock  from  sidereal  time. 
It  is  also  employed  in  determining  the  time  by  the  transit  of  a  fixed  star  over  the  meridian,  as 
is  explained  in  page  223  of  Bowditch's  American  Practical  Navigator*  The  use  of  the 
sun's  declination  in  finding  the  true  amplitude  and  azimuth,  the  latitude  by  altitudes  of  the  sun 
in  and  out  of  the  meridian,  the  time,  &&,  is  also  so  clearly  defined  in  this  standard  work,  which 
is  in  the  hands  of  all  American  seamen,  that  any  further  explanation  in  this  place  is  unneces- 
sary. Adjoining  the  columns  of  Right  Ascension  and  Declination  are  the  differences  of  these 
quantities  for  one  hour  (at  noon),  by  means  of  which  they  may  be  calculated  for  any  time  out 
of  the  meridian,  by  multiplying  this  difference  by  the  hours  and  parts  of  hours  from  noon,  and 
adding  the  amount  to,  or  subtracting  it  from,  the  quantity  at  noon,  according  as  it  is  increasing 
or  decreasing.  If,  for  example,  the  declination  of  the  sun  were  required  at  Z^'  40'"-  P.  M.  of 
Wednesday,  January  18th,  1860,  the  declination  of  the  sun  would  be  taken  out  first  for 

January  18th,  at  noon,  20  38  2^.2  S. 

From  which  subtract  the  diff.  for  1  hour,  30''.18,  multiplied  by  8,  1  30.5 

20  36  54.7 
And  the  proportional  part  for  40  minutes,  20.1 

The  result  is  the  sun's  dedinadon  on  the  18th,  at  3***  40'"-  P.  M.,  20  36  34.6 
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The  difference  for  one  hour  is  not  the  same  for  every  hour  in  the  twentj-four ;  bat  being 
given  in  the  pages  of  this  Ephemeris  for  the  first  hour  of  the  day,  it  is  sufficaently  accurate  for 
the  purposes  of  the  navigator. 

The  column  of  the  Sun*s  Semidiameter  requires  no  explanation. 

The  column  headed  Sidereal  Time  of  the  Semidiameter  pawing  the  Meridiem^  Is  employed 
in  obtaining  the  passage  of  the  sun's  centre  over  the  wires  of  a  transit-instrument,  when  the 
passage  of  one  limb  only  has  been  observed.  If  the  western  limb  has  been  observed,  the 
quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  over  the  middle  wire,  or  the 
mean  of  the  times  of  transit  over  all  the  wires ;  but  if  the  eastern  limb  has  been  observed,  the 
quantities  in  this  column  are  to  be  subtracted. 

The  next  column  contains  the  Equation  of  Time^  which,  as  has  been  before  explained,  is  the 
number  of  minutes  and  seconds  to  be  added  to  or  subtracted  from  the  apparent  titney  or  the 
time  given  by  an  observation  of  the  sun^  to  obtain  the  mean  time,  or  the  time  shown  by  a  dock. 
The  heading  of  the  column  directs  the  manner  in  which  the  equation  is  to  be  applied,  and 
where  there  is  a  change  in  the  course  of  the  month  from  addition  to  sabtraction,  or  the  reverse, 
as  in  the  months  of  April  and  June,  the  two  different  directions  are  separated  by  a  line,  while 
a  corresponding  line  below  points  out  the  date  at  which  the  change  takes  place.  The  difier- 
ence  for  one  hour  is  given  in  an  adjoining  column,  by  means  of  which  the  equatioa  for  any 
time  from  noon  is  easily  obtained.  If,  for  example,  the  eqnatioii  of  time  for  January  ISih,  ai 
gh.  20»-  p.  M.,  were  required,  we  should  have 

m.     f. 

Equation  for  January  16,  at  nqon,  9  52.81 

Correction  for  S***  20"-  (additive),  2.88 

Equation,  January  16,  at  S"-  20'"*  P.  M.,  9  55.69 

Which,  according  to  the  i"ule  at  the  head  of  the  column,  is  to  be  added  to  apparent  time  to 
obtain  fnean  time. 

Page  II.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the  Equa- 
tion of  Time  for  Greenwich  Mean  Noon ;  to  these  is  added  a  colunm  containing  tlie  Sidereal 
Time  of  Mean  Noon. 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun,  and  the  Logarithm  of  the  Dis- 
tance of  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given  in  two 
columns,  headed  X  and  X' ;  the  one,  X,  is  the  Sun's  longitude  counted  from  the  true  equinox  of 
the  date ;  the  other,  X',  is  the  same  coordinate  counted  from  the  mean  equinox  of  the  beginning 
of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  Sun's  longi- 
tude for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  Radius  Vector 
ni*e  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longitudes,  not  affected  by  aberra- 
tion.    The  last  column  on  this  page  contains  the  Mean  Time  of  Sidereal  Noon. 

Page  IV.  contains  the  Moon's  Semidiameter  and  Horizontal  ParaBax  for  every  Bocm  and 
midnight.  The  former  may  be  corrected  for  any  time  between  the  dates  for  which  it  is  given 
in  the  Ephemeris,  by  means  of  Table  XI.  of  Bowdftch's  Navigator,  or  simply  by  oompoting 
the  proportional  part. 

This  is  readily  done  by  considering  that  the  semidiameter  is  given  for  every  twelve  hours 
that  tlie  difference,  therefore,  between  any  two  successive  semidiameters  corresponds  to  twelve 
hours,  and  that  the  difference  required  (or  correction)  is  that  difference  which  oorresponda  to  a 
time  less  than  twelve  hours.  If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out 
for  9  o'clock,  P.  M.  of  the  3d  of  January,  then  we  say,  that  as  twelve  hours  is  to  7''.0,  the  whole 
difference  between  the  semidiameters  at  noon  and  midnight  of  the  dd,  so  is  nine  hours  to  5"J3t, 
the  correction  to  be  added  to  the  semidiameter  at  noon,  because  it  is  increasing;  the  moon's 
semidiameter,  then,  for  Jan.  3"**  9***  is  15'  29''.4.    Adjoining  the  columns  containing  the  Moon's 
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Horizontal  Piarallax  for  noon  and  midnight^  are  eolumns  giving  the  change  which  these  quan- 
tities undergo  in  one  hour.  The  sign  plus  or  minus  (+  or  — )  is  prefixed  to  these  differences, 
showing  whether  they  are  additive  or  subtractive,  or,  in  other  words,  whether  the  horizontal 
parallax  is  increasing  or  decreasing.  In  order  to  reduce  the  parallax  to  any  time  intermediate 
between  those  dates  for  which  it  is  giv^i  in  the  Ephemeris,  the  mode  of  proceeding  is  that 
whidi  has  been  already  explained  in  the  case  of  the  equation  of  time.  The  Moon's  Meridian 
Pasfogt,  which  is  given  on  this  page  to  minutes  and  tenths  of  minutes,  is  also  accompanied 
with  a  column  of  differences  for  <me  hour,  by  means  of  which,  having  the  longitude  turned  into 
time,  the  time  of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  Or  it 
may  be  more  quickly  derived  from  Bowditch's  Table  XVIIL,  by  simple  inspection.  The 
last  c(^umn  of  this  page  contains  the  Age  of  the  Moon,  to  tenths  of  days,  or  the  time  elapsed 
since  the  preceding  new  moon.    It  requires  no  explanati<m. 

The  pages  from  Y.  to  XII.  inclusive  are  taken  up  with  the  Moon's  Right  Ascension  and 
DecUnaticn^  whidi  are  given  for  every  hour  of  every  day  in  the  month,  and  are  accompanied 
with  columns  of  diflfereooes  for  every  minute  of  each  hour.  The  right  ascension  and  declina- 
tion of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
wouM  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude  and 
tinK.  These  quantities  are  wanted  for  Ghreenwich  mean  time,  which  is  either  taken  directly 
from  the  &oe  of  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude^  turned 
into  time,  to  the  local  time  of  the  computer.  They  have  only  to  be  corrected  for  the  minutes 
and  seconds  of  the  time  at  Greenwich.  Thus,  if  the  right  ascension  and  declination  of  the 
moon  were  required  for  Sunday,  January  l**-  S*"*  10"*,  we  have  only  to  add  to  the  right  ascen- 
sion at  S**'  as  given  in  the  Ephemeris,  viz.  to  O***  47"*  53*-.93,  the  product  of  the  difference  for 
one  minute  in  the  adjcnning  column  multiplied  by  10,  the  product,  that  is,  of  1*'.8755  by  10, 
or  18*'.76;  the  result  is  the  moon's  right  ascension  at  the  required  time,  equal  to  0**'  48*"'  12''.69. 
If  we  were  to  take  out  the  declination  for  the  same  date,  the  correction  for  the  ten  minutes 
above  the  hour  would  be  additive,  because  the  declination,  like  the  right  ascension,  is  increas- 
ing; thus, — 

Moon's  declination  for  January  1^-  8''  10  13  48.8  N. 

Correction  for  10"*  is  181'M,  or  2  11.1 

Moon's  declination  for  January  I'*-  9"'  10™-  10  15  59.9 

>  The  last  page  of  the  right  ascensions  and  declinations  contains  the  Phases  of  the  Moon,  and 
the  dates  of  the  Moon's  Perigee  and  Apogee,  or  least  and  greatest  distances  from  the  earth. 

The  remaining  six  pages  of  the  month  are  occupied  by  the  lAinar  Distances.  They  are 
given  in  the  same  manner  as  in  the  British  Nautical  Almanac^  in  order  to  conform  to  the 
rules  of  Bowditch's  Navigator.  These  tables  contain  the  geocentric  distances  of  the  centre 
of  the  moon  from  the  sun,  the  larger  planets,  and  certain  fixed  stars,  at  intervals  of  three 
hours,  beginning  with  the  noon  of  each  day.  All  the  distances  that  can  be  observed  on  the 
same  day  are  grouped  together  under  that  date,  and  the  letter  E.  or  W.  is  affixed  to  the 
name  of  the  star  or  planet,  to  indicate  whether  it  is  on  the  east  or  west  side  of  the  moon. 
The  columns  are  read  from  the  left  to  the  right,  across  both  pages  of  the  same  opening.  The 
principle  of  determining  the  longitude  by  means  of  lunar  distiuices  consists  in  this :  that  they 
furnish  the  navigator  with  the  means  of  comparing  his  own  time,  on  board  ship,  with  the  time 
at  the  Greenwich  Observatory.  At  the  moment  of  observing  a  distance  he  notes  the  time  by 
his  own  watch  or  chronometer,  and  by  looking  into  the  Ephemeris  he  discovers  what  o'clock 
it  is  at  Greenwich  when  the  moon  and  star  are  in  the  relative  position  with  regard  to  each 
other  which  he  has  measured  with  his  sextanL  But  it  will  very  rarely  occur  that  the  navi- 
gator's true  dxsUmcey  that  is,  his  observed  distance  cleared  from  the  effects  of  refraction  and 
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lunar  parallax,  will  be  found  in  the  Ephemeris.  It  will  prove  in  most  cases  to  be  a  quantity 
lying  between  two  given  distances.  He  is  obliged,  therefore,  to  take  the  difference  between 
his  own  true  distance  and  the  one  nearest  to  it  in  the  pages  of  the  Ephemeris,  and  to  apply  to 
the  time  standing  over  the  latter  a  correction  proportioned  to  this  difference.  This  is  a  case 
of  the  simple  rule  of  three.  Owing,  however,  to  the  various  denominations  of  space  and  time 
that  enter  into  the  question,  it  has  been  found  convenient  to  lessen  the  labor  of  the  operation 
by  putting  between  every  two  successive  distances  given  in  the  Ephemeris  the  proportional 
logarithm  of  their  difference.  This  proportional  logarithm  is  obtained  by  subtracting  the  log- 
arithm of  the  difference  of  the  two  distances  from  the  Ic^arithm  of  three  hours  (both  quantities 
being  reduced  to  seconds),  because  three  hours  is  the  interval  of  time  between  two  successive 
distances. 

On  the  9th  of  March,  at  midnight,  of  Greenwich  mean  time,  the  distance  of  the  moon's 
centre  from  the  planet  Saturn,  west  of  her,  is  63^  57'  28'^  and  at  fifteen  ho/an  of  the  same  date 
^t  is  65°  47'  4t" ;  the  difference  between  the  two  distaaees  is  1°  49'  41'',  or,  reduced  to  seconds, 
is  6581'',  the  logarithm  of  which,  subtracted  from  the  logarithm  of  three  hours,  or  10800^,  gives 
for  the  proportional  logarithm  of  the  difference  between  the  two  distances  2151,  as  it  is  in  the 
column  headed  P.  X.  of  IHffl  If  the  calculated  trtie  distance  of  the  navigator  lie  between  the 
two  given  distances  above  mentioned,  as,  for  instance,  if  it  shoald  be  64°  17'  54")  the  cone- 
sponding  correction  of  the  time  would  be  found  as  follows:  -— 

Distance  in  the  Ephemeris  at  Midnight, 

Calculated  True  Distance^ 

Difference, 

Prop.  log.  in  Ephemeris, 

Prop.  log.  of  Difference,  0°  20'  81", 

Prop.  log.  of  O*-  33»-  40»-  7281 

And  this  time  is  to  be  added  to.  the  time  at  the  head  of  the  column  from  which  the  distance  of 
the  Ephemeris  was  taken,  which  would  nmke  the  time  at  Greenwich  corresponding  to  the 
Navigator's  True  Distance  0*'*  SS"-  40*-  on  the  morning  of  the  10th  of  March. 

This  method  of  getting  the  Greenwich  time  between  two  given  times  in  the  Ephemeris  rests 
upon  the  supposition,  that  the  variation  between  one  distance  and  the  next  following  is  uniform 
and  regular.  But  owing  to  the  inequalities  in  the  moon's  motion,  this  is  not  the  case  ;  and  it 
is,  in  consequence  of  this,  necessary  to  apply  to  the  Greenwich  time  obtained  by  the  preceding 
method  a  small  coiTection. 

This  correction,  due  to  the  second  differences  in  the  moon's  motion,  is  given  in  the  Table  on 
page  28  of  the  Appendix,  and  is  taken  out  and  applied  as  follows. 

The  top  of  the  Table  is  entered  with  the  difference  between  that  proportional  logarithm  of 
the  Ephemeris  which  has  already  been  used  and  the  one  next  following,  and  the  side  of  ibe 
Table  is  entered  with  the  time  which  has  been  added  to  that  at  the  head  of  the  column  of  the 
Ephemeris,  that  is,  the  time  given  by  the  difference  of  the  proportional  logarithms  at  the  dose 
of  the  preceding  paragraph ;  under  the  former,  and  opposite  the  latter,  will  be  found  the  cor- 
rection, in  seconds  of  time,  to  be  added  to  the  time  at  Greenwich  if  the  proportional  logarithms 
are  decreasing,  but  subtracted  if  they  are  increasing. 

The  Ephemeris  of  the  Planets,  from  page  218  to  page  241,  consists  of  the  apparent  right 
ascension  at  Greenwich  mean  noon  and  its  variation  for  one  hour,  the  apparent  declination  at 
the  same  date  and  its  variation  for  one  hour,  and  the  mean  time  of  their  meridian  passage; 
and  at  the  bottom  of  the  page  will  be  found  the  semidiameter  and  horizontal  parallax  for  every 
fifth  day  of  the  month.  The  hourly  variations  belong  to  noon  of  the  day  on  which  they  are 
given.  The  mode  of  correcting  by  means  of  the  hourly  variation  for  any  time  from  noon  has 
already  been  explained. 
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The  Solar  Coordinates  for  Greenwich  mean  noon,  on  pages  242-244,  are  added,  and  the 
Moon's  Longitude  and  Latitude  on  pages  245  -  248. 

Finally,  the  Mean  Places  of  the  one  hundred  principal  Fixed  Stars  for  January  1, 1860, 
are  given  on  pages  256-258. 

When  the  latitude  is  to  be  deduced  from  the  meridian  altitude  of  one  of  these  stars,  its  time 
of  passing  the  meridian  can  be  ascertained  by  taking  the  sum  of  the  right  ascension  of  the 
star,  and  the  mean  time  of  sidereal  noon  contained  in  the  last  column  of  page  III.  of  each 
month.  The  right  ascension  of  the  star  is,  in  fact,  its  hour  angle,  or  difference  in  time,  from 
the  sidereal  noon,  or  O***  If  then  a  vessel  in  longitude  45°  West  should  wish  to  obtain  the 
latitude  by  a  meridian  observation  of  a  star,  as,  for  example,  a  Taubi  (AMeharan),  on  the 
evening  of  January  1, 1860,  the  process  for  obtaining  the  time  of  meridian  passage  would 
be  as  follows:  — 

h.     m.    B. 

Mean  Time  of  sidereal  O^**  January  1, 1860,  5  17  38 
Correction  for  Longitude  omitted. 

Right  Ascension  of  a  Tauri  {Aldebarcm),  4  27  53 

Time  of  star's  meridian  passage,  9  45  31 

The  instant  of  passage  might  be  more  accurately  determined  by  making  an  allowance  for 
the  difference  between  mean  solar  and  sidereal  time,  and  by  applying  the  correction  for  longi- 
tade ;  but  the  above  is  sufficiently  near  for  the  purpose  for  which  it  is  wanted,  which  is,  to 
know  the  period  of  meridian  passage  approximately,  in  order  to  identify  the  star  if  necessary, 
and  to  be  in  time  with  the  observation.  The  navigator  will  perceive  that  the  dates  in  this 
column  of  page  IIL  are  astronomical,  and  will  observe  the  distinctions  of  time  explained  in 
the  fu^t  part  of  this  article ;  he  will  also  remember  that  when  the  sum  exceeds  24  hours,  24 
hours  are  to  be  subtracted,  and  a  unit  is  to  be  added  to  the  day  of  the  month. 

The  Sun's  Right  Ascension  may  also  be  used  for  finding  the  time  of  meridian  passage  of  a 
star,  as  shown  in  Bowditch's  Navigator^  p.  223. 

NoTB. — The  Right  ABceosion,  Dechnation,  Equation  of  Time,  and  Sidoreal  Time  of  Mean  Noon,  and 
also  the  Son's  Coordinates,  have  been  computed  fiom  Hansen's  Solar  Tables,  osing  Peters*s  Natation  and  Ob- 
liquity, for  the  meridian  of  Washington,  and  interpolated  for  Greenwich.  The  Semidiameter,  and  Sidereal 
Time  of  Semidiameter  passing  the  Meridian,  have  been  computed  as  in  the  Almanacs  for  the  preceding  years. 
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THE  ASTRONOMICAL  PAET. 

This  part  is  adapted  to  the  meridian  of  Washington. 

OUiquity  of  the  Ecliptic^  &c.,  p,  250.  —  On  this  page  are  given  the  apparent  obliquity, 
the  equation  of  equinoxes  in  longitude  and  right  ascension,  the  precession  of  equinoxes  in 
longitude,  and  the  sun's  aberration  and  horizontal  parallax,  for  every  ten  days  of  the  year; 
at  the  bottom  of  the  page  will  be  found  the  mean  obliquity  for  the  beginning  of  the  year,  the 
precession  for  the  middle  of  the  year,  the  logarithm  of  the  precession  in  a  sidereal  day,  and 
the  logarithm  of  the  precession  in  a  solar  day.  On  the  same  page,  the  mean  longitude  of  the 
moon's  ascending  node  is  also  given  for  every  ten  days,  and  at  the  bottom  of  the  page  its 
daily  motion. 

Fixed  Stars,  —  The  Logarithms  il,  J5,  C,  2),  for  correcting  the  places  of  the  Fixed  Stars, 
are  given  for  the  mean  midnight  of  every  day  of  the  year,  and  the  constants  of  reduction  for 
every  five  days.  To  these  tables  are  added  Bessel's  formulas  of  reduction,  with  Peters' 
coefficients,  and  the  notation  of  the  catalogue  of  stars  of  the  British  Association. 

The  mean  places  of  100  principal  Fixed  Stars  on  January  1, 1860 ;  the  apparent  places  of 
a  and  d  Ursse  Minoris,  at  the  time  of  the  upper  transit  at  Washington,  for  every  day  of  the 
year ;  and  the  apparent  places  of  the  remaining  principal  stars  for  every  ten  days ;  together 
with  a  table  giving  the  correction  of  51  Cephei,  <r  Octantis,  and  X  Urs®  Minoris,  for  terms  of 
nutation  involving  2  (C ,  —  complete  the  subject  of  the  Fixed  Stars. 

Solar  EpJiemeris,  —  In  the  Solar  Ephemeris,  given  for  Washington  mean  and  apparent 
noon,  the  hourly  motions  in  right  ascension  and  declination  are  the  motions  at  the  instant  of 
noon.  Only  the  seconds  of  right  ascension  and  declination  are  given  for  apparent  noon,  the 
degrees  and  minutes  being  usually  the  same  as  for  mean  noon. 

The  Moon  Culminations  and  Moon-culminating  Stars  are  given  in  two  distinct  lists. 
The  list  of  Moon  Culminations  contains  both  the  solar  and  sidereal  dates  of  transit ;  the  ap- 
parent right  ascension  is  the  right  ascension  of  the  limb,  and  the  declination  is  the  declination 
of  the  centre,  at  their  respective  periods  of  culmination.  The  form  of  the  lists  of  moon- 
culminating  stars  has  been  somewhat  changed.  In  the  first  volume  of  the  Ephemeris,  refer- 
ence to  the  stars  to  be  used  in  connection  with  the  Moon  was  made  by  a  figure,  and  the  stais 
themselves  were  entered  successively  in  the  order  of  numbers.  In  the  present  volume  these 
figures  are  dispensed  with,  and  the  proper  star  to  be  observed  in  connection  with  the  transit 
of  the  moon's  limb  is  determined  by  means  of  the  sidereal  dates,  common  to  both  lists.  Each 
star  occupies  a  separate  column  containing  its  right  ascension  to  hundredths  of  seconds  for 
every  sidereal  date  throughout  the  year  for  which  it  is  available,  and  also  its  declination  and 
magnitude.  The  first  column  of  each  page  contains  the  sidereal  date,  and  the  last  the  daily 
change  in  right  ascension  of  the  corresponding  stars.  It  is  hoped  that  the  standard  observa- 
tories will  determine  the  place  of  each  one  of  these  stars  once  at  least  in  the  course  of  the 
year.     The  whole  list  has  been  taken  from  the  Twelve- Year  Catalogue. 

The  EpJiemeris  of  the  Moon^  which  follows,  and  the  Moon^s  Phases^  require  no  special 
observation.  In  the  moon's  ephemeris,  as  in  that  of  the  sun,  the  hourly  motions  belong  to  the 
mstant  for  which  they  are  given. 

The  ephemeris  of  the  two  interior  planets  is  given  for  mean  noon  and  the  time  of  transit ; 
and  that  of  the  exterior  planets  is  given  for  sidereal  noon  and  the  time  of  transit  The  place 
of  a  planet  for  any  number  of  minutes  t^  from  the  nearest  noon  for  which  it  is  given,  t  being 
negative  when  the  time  precedes  the  noon,  may  be  computed  by  tiie  formula. 

Planet's  R.  A.  (or  Dec.)  ^  A  +  Bt+Cf, 
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in  which  il  »■  R.  A.  (or  Dec.)  for  the  noon, 

B  ««  the  motion  of  R.  A.  (or  Dec.)  for  1  minute, 
or,  more  exactly,     «=  the  factor  of «,  as  given  in  the  Ephemeris ; 

C  ■—  the  factor  of  f  =»  factor  for  second  differences. 

The  Solar  Coordinates  are  given  for  each  mean  noon  and  midnight,  referred  to  the  appcur- 
ent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator,  at  the  beginning  of  the 
year.  Fn  the  case  of  the  rectangular  coordinates,  only  the  last  four  decimals  are  given  for 
the  mean  equinox  and  equator,  and  the  first  three  places  are  to  be  taken  from  the  apparent 
equinox  and  equator.  When  a  change  of  a  unit  is  to  be  made  in  the  third  place,  it  is  indi- 
cated by  a  corresponding  colon  (:). 

The  Planetary  Coordinates  are  given  for  days  of  the  Julian  Period,  in  order  that  they  may 
be  a  part  of  a  connected  series,  and  therefore  more  convenient  for  the  continued  computation 
of  perturbations. 

Eclipses.  —  The  Tahles  of  Data  of  the  Solar  Eclipses  are  adapted  to  very  accurate  com- 
putation by  the  following  formulas. 

Let  <l>  SB  the  latitude  of  the  place, 

X  »  its  western  longitude  from  Washington, 
log  e  »  8.9110835, 
log  (1  —  c')  =  9.9971066, 
sin  ^'  =s  e  sin  0, 

h  Bs  sec  ^'  cos  <f>, 

fc  =  (1  —  e*)  sec  <l)'  sin  ^, 

a  SB  il  —  A  sin  (/A  —  X), 

b^B  —  Ek+Gh  COS  (/A  —  A), 

c  =  — C  +  Fk  —  Hhcoa  (/*  —  X), 

If  the  instant  for  computation  were  correctly  chosen  at  the  time  of  beginning  or  end  of  the 
eclipse,  m  would  be  exactly  equal  to  a.  If  m  is  not  equal  to  a,  the  instant  for  a  new  compu- 
tation, which  will  be  an  approximation  to  the  actual  time  of  beginning  or  end,  may  be 
found  by  adding  to  the  preceding  time  of  computation  an  interval  <,  which  may  be  obtained 
in  seconds  by  the  formulas, 

log  fi' »  1.86167, 
tan  i  *  «  -  =  ?, 

of  ^  A'  —  fjJ  h  cos  {fi  —  X), 

h'«^  B'  —  fi'  Gh  sin  (/*  —  X), 
1000000  (w  —  g)  , 
a'  -4-  6'  cot  V     ' 
^  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angle  of  contact  from  the  north  towards  the  east.     For  the  shadow  of  a  total  eclipse,  ^  must 
be  taken  with  a  sign  opposite  that  of  a. 

The  magnitude  of  the  eclipse  is  found  by  taking  the  difference  (with  regard  to  the  signs) 
of  ^  at  the  beginning  and  end  of  the  eclipse,  and  if  this  difference  is  denoted  by  2  ^,  the 
magnitude  of  the  eclipse  is 

Y^-  sin*  i  d,  or  ----  cos'  ^  ^, 

accordingly  as  ^  is  acute  or  obtuse ;  s  is  the  radius  of  the  shadow  divided  by  the  radius  of 
the  penumbra. 

The  value  of  6  may  also  be  obtained  by  the  formulas 

tanx  =  ^,  ^=^  +  ^' 

61 
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{in  which  x  has  the  sign  of  f) ;  and  the  expieasion  of  t  may  be  changed  to 

«  =  1000000.  ^^:::?.^^-^. 

a'  Bia  $ 

The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Total  EcHpse 
of  July  17,  for  the  Observatory  at  Ann  Arbor,  Michigan. 

For  Ann  Arbor,  <^  -h  42^  16'  48"  X  -♦-  ff*  48'  0" 

log  sin  <!>       9.827856  log  cos  ^       9.869153 

log  sin  0'       8.738940  log  sec  <^'      0.000653 

log  it       9.825616  \ogh       9.869806 

From  the  chart  take  18**'  50*"*,  Washington  mean  time,  as  a  first  approximation  to  the 
time  of  beginning ;  but  for  a  nearer  approximation  we  find  from  the  table  (p.  399)  for 
18'*-  SO-"- 

A  —  L18821  log  E  9.971022 

B  -h  1.45871  log  F  9.969491 

C  + 0.38501  logG  9.546365 

il'H-    151.47  logjff  9.558797 

B'  —     44.48  11  281*  1'  7".9 
Hence 

^  _  X  =  274^  13'  7".9 

log  cos  {fi  —  X)      8.866680  log  sin  (/*  —  X)      9.998822  n 

log  h  cos  {fi  —  X)      8.736486  log  h  sin  (/i  —  X)      9.868628  n 

log  G  h  cos  {fi  —  X)      8.284851  log  H  A  cos  (V  —  X)      8.295283 

logEfc      9.796638          .  \ogFk      9.795107 

G  A  cos  (m  —  X)  H-  0.01927  •  —  if  A  cos  (f*  —  X)  —  0.01974 

—  Eifc  — 0.62609  JP* -1-0.62889 

B  +  1.45871  —  C  —  0.38501 

»  + 0.85189  c  + 0.21914 

log  h      9.93038  —  h  sin  (^  —  X)  4-  0.73897 

log  c      9.34072  A  —  1.18821 

log  m      9.63555  n  a  —  0.44924 

log  tan  i  y^      9.70517  n  tn  —  0.43207 

^      306**  12'  42''  m  —  a'\'  0.01717 

log  m'  a  cos  (^  —  X)          0.5982  log  G  ^'  A  sin  (^  —  X)       1.2787  n 

~  li!  A  cos  III  —  X)  —     3.97  —Ofi'k  sin  (fi  —  X)-hl9.00 

a'  -H  147.50  ^—25.48 

a'  +  &'  cot  ^  -I-  166.16  log  h'      1.4062  n 

log  10*  (m  — a)           4.2348  log  cot  ^      9.8646 » 

log  (a'  4-  ^  cot  it)          2.2205  b'  cot  ^^+-18.66 
log  t          2.0143 

h.     m.     t. 

First  approximation  from  chart 18  50    0.0 

ty  the  correction 4-1  43.3 

Washington  mean  time  of  beginning 18  51  43.8 

Another  approximation  will  increase  the  time  of  beginning  by  0^.5,  giving  18^'  51"-  43^.8 
as  the  correct  time ;  the  corrected  times  always  being  used  in  making  the  successive  ap- 
proximations. 
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Oeeullations.'^The  pages  404  to  424  inclusive  are  taken  up  with  Elements  for  PacUitat* 
ing  the  Calculation  of  Occultationa  ofPlaneU  and  Stars  by  the  Moon.  These  elements  are 
given  for  all  the  stars  to  the  fiflh,  and  for  some  of  the  sixth  magnitude,  inclusive,  contained  in 
the  British  Association  Catalogue,  which  can  he  occulted  by  the  moon  during  the  year  1860. 

The  several  columns  of  these  pages  contain,  —  1.  the  date ;  2.  the  starts  name ;  3.  the 
star's  magnitude ;  4.  the  limiting  parallels  of  visibility;  5.  Washington  mean  time  of  the 
moon's  true  conjunction  with  the  star  in  right  ascension  ;  6.  Washington  hour  angle,  in  time, 
of  the  star  at  the  time  of  true  conjunction ;  7.  coordinate  q  at  the  time  of  true  conjunction  , 
8.  hourly  variation  j/  of  coordinate  p ;  9.  hourly  variation  q'  of  coordinate  q ;  10.  logarithmic 
sine  of  the  star's  declination  ;  11.  logarithmic  cosine  of  the  star's  declination. 

Designating  the  time  of  true  conjunction  by  the  usual  symbol,  £  ,  we  have,  at  this  time, 
Tsi($,&  =  H,|7«bO,  and  g  =  Y.  For  any  other  time  during  the  occultation,  we  shall 
have  r=  (J  +  («),  A  =  H+  sidereal  equivalent  of  {t),p  =  (t)  j?',  and  g  *=  r+  {t)  q*. 
The  other  elements  are  considered  as  constant  for  the  occultation. 

In  the  prediction  of  an  occultation  for  a  particular  place,  the  principal  objects  of  determina- 
tion are,  the  instant  of  immersion^  or  of  the  star's  disappearance  behind  the  moon's  limb ;  of 
emersion^  or  of  the  star's  reappearance ;  and  the  points  on  the  moon's  border  where  these 
appearances  take  place. 

The  calculations  are  made  according  to  the  method  of  Bessbl,  whose  original  paper  on  toe 
subject  may  be  found  in  Schumacheb's  Astronomische  Nachrickten^  Vol.  VII.  p.  1 ;  also  in 
the  Berliner  Astronomisches  Jahrhuch  for  1631,  p.  257.  The  letters  and  numerals  prefixed 
to  the  stars  belonging  to  the  group  of  the  Pleiades,  and  the  magnitudes  of  these  stars,  are 
taken  from  No.  Y.  of  Bessel's  Astronomische  UrUersuchungen. 

The  process  of  computation  is  shown  by  the  following  equations :  — 

d  —  Longitude  for  Washington,  of  the  place,  +  West,  —  East 
^  ss  Geogmphical  North  Latitude  of  the  place. 
^'  «B  Geocentric  North  Latitude  of  the  place. 

r  »  Earth's  radius  at  the  place,  or  the  distance  of  the  observer's  position  from  the  earth's 
centre. 


It  IS  unnecessary  to  calculate  ^'  and  r  separately,  as  we  have 


.      ,,  (1  — «•)  tmdi 


r  cos  0' 


eo60 


v'd— «*Bin«<^) 


in  which  e  denotes  the  eccentricity  of  the  earth's  meridians. 

The  logarithms  of  ^^^  J^^.^,  ^^  -  log  A,  and  o£^^^_)^^,^^  «  log  B,  derived  from 

e  »  .081697,  according  to  the  latest  determination  of  Bessel,  may  be  taken  from  the  follow- 
ing table,  where  the  geographical  latitude  of  the  place  is  the  argument 


Log.^ 

Log.B 

0 

9.9971 

0.0000 

10 

9.9971 

0.0000 

20 

9.9973 

0.0002 

30 

9.9975 

0.0004 

40 

9.9977 

0.0006 

50 

9.9979 

0.0009 

60 

9.9982 

0.0011 

■'o 

9.9984 

0.0013 

r  sin  ^'  < 
r  cos  ^^ 


^  sin  ^ 
Bcos^ 
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a  "^r  cos  ^  sin  (A  —  d) 
&aBrco8^cos(A*—  d) 

log  X  »  9.4192 

»  —  r  sin  <!>'  cos  D  —  b  sin  D  v'  «»  a  X  sin  P 

msinilf  =  jp  —  tt  nsiniV«i|/  —  n' 

mcoB  M '^  q  —  V  ncoaNs^q*  —  ©^ 

log  k  »  9.4350 

cos^  = ij ^Z 

Q-.90*^  — jY=F^ 

t ^cos(Jtf— JV)=F^^ 

Upper  signs  for  Immersion ;  under  signs  for  Emersion. 

c  sin  C  ««  tt  +  <  tt' 
ccosC««w  +  '^' 

T^-Q  +  c 

Mean  solar  time  of  the  starts  apparent  contact  with  the  moon^s  limb 

- T—d+i 

Angle  from  North  Point  —  Q 
Angle  from  Vertex  ■«  V 

The  angle  ^  is  to  be  taken  out  positive  and  less  than  180^.  If  log  m  sin  (M —  N)  be 
greater  than  log  A:,  cos  ^  will  evidently  be  greater  than  1,  or  impossible,  and  there  will  be  no 
occultation,  except  in  some  rare  instances  where  the  moon's  limb  passes  very  close  to  the 
star,  when  log  cos  ^  will  result  very  near  0.  In  these  cases,  a  recalculation  should  be  made 
according  to  the  method  which  follows,  using 


t ^  cos  {M—N), 


which  may  give  log  m  sin  (AT  —  N)  less  than  log  it,  when  the  star  will  be  occulted.  On  the 
other  hand,  it  may  happen  that,  in  these  cases  of  very  near  approach,  a  first  determination 
may  give  a  cos  ^  less  than  1,  which  a  recalculation  will  show  to  be  impossible.  The  angle 
^  is  then  to  be  considered  =.  0®  when  m  sin  {M —  N)  is  positive,  and  we  shall  have  Q  = 
90°  —  K  When  m  sin  {M—N)  is  negative,  V^  —  180%  or  Q  —  90''  —  iV  +  180%  — 
270*  —  N,     We  shall  also  have,  at  the  time  of  nearest  approach, 

star's  distance  from  moon's  limb  =  ir  (m  sin  (Jtf  —  N)  —  .2723  ji 

in  which  ir  is  the  moon's  horizontal  parallax. 

By  Angle  from  North  Point  is  to  be  understood  the  arc  included  between  the  star  when  in 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  North  Pole ;  and  by  Angle  from  Vertex^  the  arc  between  the  star  at 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  zenith.  These  angles  are  reckoned  from  the  north  point  and  from 
the  vertex  towards  the  West  round  the  circumference  of  the  moon's  disc.  For  the  image  at 
seen  in  an  inverting  telescope,  add  to  them  180*. 
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The  results  obtained  by  the  above  equations  are  only  approximate,  yet  the  computed  times 
of  immersion  and  emersion  will  usually  be  within  one  or  two  minutes  of  the  truth.  The 
error  generally  increases  with  the  starts  distance  from  the  apparent  path  of  the  moon's  centre, 
and  may,  in  some  cases,  amount  to  several  minutes.  For  an  immersion,  this  error  is  not  of 
much  consequence ;  but  for  an  emersion,  especially  of  a  small  star,  the  time  should  be  de- 
tennined  with  greater  precision.     For  this  purpose  v/  and  v'  must  be  computed  with 

A'  —  4  —  A  —  d  +  J^ 

tt  being  the  symbol  by  which  we  express  the  sidereal  equivalent  of  t  in  these  equations. 

tt'  B  r  cos  ^  X  cos  (A'  —  d) 

w'  «  r  cos  ^'  X  sin  (A'  —  d)  sin  D. 

Then  with  these  values  of  vf  and  v',  recompute  iV,  n,  ^,  and  t,  by  means  of 

n  sin  iV  » |/  —  u' 
n  cos  iV  —  ^'  —  «' 

cos  ^  =■  w  gin  {M —  N) 
k 

t 5co«(J»f-JV)=T:^ 

using  the  M  and  nt  obtained  by  the  first  computation,  and  we  shall  have  the  time  of  contact 
7  —  d  4-  ^  generally  within  a  few  seconds  of  the  truth. 
As  a  check  on  the  accuracy  of  the  work,  we  might  compute 

tt  »  r  cos  <f>*  sin  (A  —  <i  +  /*) 

V  »  r  cos  ^'  cos  JD  —  r  cos  <f/  cob  {h  —  d -^^  ft) 

and  we  should  have 

(jp^tp'  —  uy+iq  +  tq'  —  vY^e-^  0.0741. 

But  if  m  sin  AT,  m  cos  AT,  log  n  sin  iV,  and  log  n  cos  iV,  have  been  conrectly  computed,  we 
shall  have  the  following  shorter  and  more  convenient  check  on  the  subsequent  calculations 
for  the  time  of  contact : 

(w  sm  M  4-  <  n  sin  IV)«  +  (m  cos  Jtf  +  «  n  cos  2V)«  —  &*  «  0.0741. 

The  elements  of  computation,  JJ,  F,  etc.,  are  given  for  the  instant  of  the  moon's  true  con- 
junction with  the  star  in  right  ascension.  It  is  desirable,  however,  in  computing  an  occulta- 
tion  for  a  particular  place,  to  assume  a  time  for  the  calculation  near  to  the  time  of  the  nearest 
approach  of  the  moon's  centre  to  the  star,  as  seen  at  that  place,  and  to  reduce  the  elements 
to  this  assumed  time.  This  time,  for  which  the  nearest  tenth  of  an  hour  will  be  sufficientiy 
accurate,  will  not  differ  greatly  from  the  time  of  apparent  conjunction,  as  affected  by  parallax, 
which  may  be  determined  approximately  by  the  following  equations.  Let  T  —  d  be  the 
time  of  apparent  conjunction ;  then 

/,v gin(g-<0 

^*'  ■"  p'  sec  ^—  [94027]  oos  {H—  d) 

T^d^  i-d  +  {t). 

The  elements  conesponding  to  the  time  T—'d  may  then  be  obttdned  as  follows :  ' 

»  — d  — H— d-f-(M) 
P-(t)p' 
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Where  occultations  are  to  be  generally  observed,  as  at  astronomical  stations,  either  tempo- 
rary or  permanent,  the  observer  will  find  an  advantage  in  lookuig  over  the  list  and  selecting, 
beforehand,  all  those  which  may  be  visible  at  his  station,  by  observing  if  his  latitude  be  in- 
cluded between  the  limiting  parallels  for  any  given  occultation,  if  the  time  (T —  d)  be 
favorable  as  regards  the  absence  of  daylight,  and  if  the  starts  hour-angle  (A  —  ci)  be  not 
greater  than  its  semidiurnal  arc  for  the  given  latitude. 

For  obtaining  the  time 

it  will  be  well  to  tabulate  the  values  of 

(A ■In(H-d) 


p' sec^—  [9^27]  coB(fl^— rf) 

for  every  half-hour  of  {H  —  <{)  as  far  as  the  greatest  semidiurnal  arc  computed  for  the  lati- 
tude of  the  station  with  a  declination  of  30** ;  and  for  all  values  of  p',  using  two  decimal 
figures,  from  0.50  to  0.60. 
It  will  also  be  found  advantageous  to  have  tabulated  values  of 

tt  •«  r  cos  ^'  sin  (A  —  d) 
u'  -I  r  cos  ^'  X  cos  (h  —  d) 

which  should  be  given  for  every  minute  (in  time)  of  {h  —  d),  from  0^*  to  6^*.     If  (h  —  d) 
exceeds  fi*"-,  the  ailment  will  be  12*^  —  (h  —  <2),  instead  of  {h  —  it).    It  -vdll  be  seen  by 
the  equations  that  u  will  have  the  same  sign  as  sin  (A  —  d)^  and  that  u'  will  have  the  same 
sign  as  cos  (A  —  d). 
In  the  equation 

f>  ■-  r  sin  ^'  cos  JD  —  5  sin  i) 

the  term  r  sin  ^'  cos  D  may  be  tabulated  for  every  tenth  minute  of  declination,  from  V 

to30^ 

For  a  practical  application  of  the  preceding  formul®,  we  will  make  the  calculations  for  an 
occultation  of  the  star  e  Tauri,  January  4,  1860,  as  it  will  appear  at  the  Point  Hudson, 
Oregon,  in  north  latitude  48®  7'  =  ^,  and  west  longitude  from  Washington  3**  2"-  47'*  =  d. 
The  data  for  the  computation  are  given  on  page  404,  and,  with  the  latitude  and  longitude  of 
the  place,  are  as  follows  :  — 

January  4.    c  Tauri,  5. 


^  +48  7.0  B  +1  44  58  log  sin  D  +9.6098 

h-  m.  cf+3    2  47  log  cos  2> +9.9607 

"■•■^  ^  Jl  —  d— 117  49  j/     0.5717 

^       10  26.0  r+   0.5520  ^+0.1223 


^  — d       7  23.2 

Calculation  of  the  Time,  T —  d,  and  reduction  of  the  elements  of  computation. 

]ogp'     9.757  «>- 

log  sec  <f>  +0.176  ('>  "^  ^-^ 

logp'8ec*=  ^'^^'!"^o!^  (Redaced  to  hoars  widminatos)       (l)  -  0  so"  o 

1^':!^^T^^IT,  Side^aleqoivalenttbr  (0  (.)  -  0  30    5 

log  [9.403]  cos  (^.d)=    ^o^(;);^^;jj;  H^d^M^  f-LISL 

(U  -t-    857  *  —*'        '  **^ 

(I) -(2)=  (3+:619  <-«'  +  »=  T-d       «S3J 

"       ^^  log  (3) +9.792     •       (OP' =  0.5X0.5717=  p-       0^ 

\ogan(H—d)  —9.523  ^  ■•"       "^*' 

,      rin(H-rf)  «>8»"'V"  -0.5  X -0.1223=  (t)?'-       OMli 

log   -  (8)  -     =  '•« « -••""  y  +  (/)  V'  =  ,  +       a4908 
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CaleiilatioQ  of  the  times  of  Immernon  and  Emersion^  etc. 

(Table,  page  483,  Aig.<^)           log  A      9.9979  log « sin  If +8.2405 

log  sin  4>  +9.8719  log  m  oos  If  +8.7536 

log  A  sin  ^  =                     log  r  sin  ^  +9.8698  log  tan  if  +9.4869 

log  cos  Z)  +9.9607  log  cos  M  +9.9805 

log  r  8in  ^  cos  i>  +9.8305  log  m  +8.7731 

(Table,  page  488,  Aig.^)           log  5      0JD008  log  n  sin  iV +9.61 82 

log  cos  ^  +9.8245  log  n  cos  iV^  +9.1 895 

lQgJBco0^»                    log  r  cos  ^  +9.8253  log  tan  JV  +0.4287 

log  sin  (h  —  d)  —9.6566  log  sin  N  +9.9718 

log  r  cos  ^  sin  (A  —  rf)  =  logtt  =  logo  —9.4819  log  n  +9.6464 

log  cos  (A  -  rf)  +9.9500  ■  -  loff  ^  -9  1267 

logr«»^cOfl(A  — rf)«           log  6 +9.7753  »^« 

log  X      94192  loff  cos  (Af  —  iV)  +9.7843 

log  a  1  —8.901 1  -  log  2  cos  <if  —  iNT)  «                 log  (I)  —8.9110 

log  sin  D  +9.6098  log  sin  (if  —  iS^  —9.8996 

log  6  sin  i>  +9^851  1(^  m  sin  {M--  N)  —8.6727 

logaXtinD=                            log  1/  —8.5109  log  k      9.4350 

log i ^  =                                       log u'  +9.1945  log *"'fa(M-^  «                       log  cos  xfj  -9iJ377 

r  sin  ^'  COS  Z)  +  .6769  log  gin  V  +9.9934 

68inZ>  +  .S428  log  jfe  sin  V -4-9.4284 

r«n^C08Z)-6sin/)«                 r  +  4341  log*!^=                                        log  (2)  +9.7820 

7  +  .4908  •                                                        (1)-.0815 

g-v^                                    «cosif+.0567  (2)  +  .6063 

p  —  .2859  For  Immersion,  (1)  —  (2)  =                   Ij  —  .6868 

u  —  .3033  For  Bmeisian,  (1)  +  (2)  «=                    tj  +  .5238 

p^n^                                 msmif+X)174  logJ-9.8369 

^•^^•^223  log  u'  +9.1945 

^       ^                                                     ;    ~  ^^^  log  <,  tt'  — 9.0314 

^-1^=                                  «coai^+.1547  log.' -8.5109 

^  ■*"  -^^^"^  log  t,  t;'  +8.3478 

,         ,                                                  «'  +  .1565  Si;'  +  .0223 

!>'-«'-                                    i.riaiV+416a  \  +  .4341 

g^  »  +  <,»/«                                     CC08C+  .4564 

if       17     3  #,  tt'  —  .1075 

^       69  34  II  —  ^083 

M^N    307  29  tt  +  f,  w's-                                    csinC—  .4108 

90«  —  i\r      20  26  log  c  sin  C  —9.6136 

V'       99  57  log  c  cos  C  +9.6594 

ForImmeiitiiMi,90P  — iV— v^^     Q    880  29  log  tan  C —9.9542 

h.    m. 

r— d       6  53.2 

(Bednced  to  boors  and  minutes),  ti  —  0  41.2 

iMUmaaoif:  Point  Hudson  Mean  Tlm^ T—d-i-t,     6  12.0 

C—  4?  59 

Immersion  Angfefion  North  Point  s Q     280  29 

LBiM(noiiJijyite>mFW«cr»  Q  +  C» F    238  30 

h.   m. 

(Bedoeed  to  boon  and  minntes),  t^^O  31.4 

EMBB8iox:Poifi<ifiidhnii£6aaIiBie, T— if  +  t,  7    S4.6 
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Calculation  of  a  more  accurate  time,  etc.  of  Emersion. 

logcos(A'-rf)  +9.9639  k-d-l\Tit 

"^To/a     J:«S  Sidered«iniT.fori*,=                   i^+  1546 

rco«^'ico9(A'-rf)=       logti'+sW  *-«J  +  J/i=                          k'-d-lji9 

log  «n  (A' -€0-9.5985  t-'oseo 

log  r  cos  ^'2 +9.2445  .         ,                                                     „       ~~~ 

log  Zd  +9.6098  «'-''=                                       "  "^  ff*  -'f^ 

log r  cog  <^' i  sin  (A'— rf)  sin Z)  =  log  t>'  —8.4468  '*'  "*"  •*'" 

log  BstoiV^ +9.6180  .    "  +  •"" 

log  n  cos  A- +9.1769  ^ "  »'  =                                     "  «"  ^+  -Jl?? 

iogt«iiyr+o.436i  ,       \%lllZ 

log  n  -1-9.6403  *  A7     o  i  7aq 

From  first  determination,  log  m  +8.7731  ,  ^^.^°*  ilt    ^\^m 

^  m  logn«cosiV^-*-8.«)27 

—  log  -  —9.1328  ntcosN-^-  J0199 

log  cos  (M N)  H-9.7811  From  first  determination,  m  cos  3f  -I-  i)567 

log  sin  (3f— iST) —9.9014               m  cos  Af  +  n  «  cos  iV^  «=  (3)       .1366 

log  m  sin  (if  —  iV)  —8.6745  ntmN-h  Sl%% 

logk     9.4350  From  first  determination,  m  sin  If -t-  J0174 

j^gmrin(Af-JV)^                log  cos  V -9.2395               m  Bin  3/ H- «  «  sin  iNT  -  (4)      iB56 

log  sin  V  H-9.9934  ^3^,      j^jgy 

log^  =                                 log  (2)  -4-9.7881  1^^  „,  ^.9^8084 

—  log  ^  cos  (itf—  iV)  =           log  (1 )  —8.9139  ^  « «'  +8.8342 

(I) -.0820  log  u' -8^68 

(2)  H-  .6139  log/ 1^-8.1726 

(1)  +  (2)  =  <  +  .5319  „         .       ,  .      .  "^^^^ 

^  '      ^  '^  From  first  determination,  v  -h  .4841 

^^  v-^tpf  =                                   ccoeC-h  4192 

From  first  determination,                  if  17    3  <m' -h  jOB59 

N  69  53  From  first  determination,                           u  —  .3033 

3/—  N  307  10  n  H- « «'  =                                       c  sin  (7—  .2174 

90©- iV^  20    7  log  c  sin  C— 9.3373 

V'  100    0  log  c  cos  C  +9.62S4 

ForEmer8ion,90O  — iSr-{-v=       Q  120    7  log  tan  C— 9.7149 

h.    m. 
r— cf         6  53.2 

(Reduced  to  honrs  and  minntes),  t  +  0  31.9 

'EuEBSiov:  Point  Htubon  Mean  Time, T-^d-ht        725.1 

C—   27°  25 

Emersion  Angle  from  North  Point  = Q      120    7 

Emtrsion  Angle  Jrom  Vertex  ^  q -^  V  ^ F        92  42 


The  last  three  pages  of  the  Occultations  contain  a  list  of  such  Occultations  as  will  be  yisi- 
ble  at  Washington  during  the  year  1860. 

The  Tables  of  Jupiter* s  Satellites  embrace,  — 

A  list  of  the  occultations,  eclipses,  transits,  and  transits  of  shadows,  in  the  order  of  the 
time  of  the  occurrence  of  the  phenomena  for  the  satellites  taken  promiscuously.  They  are 
given  for  every  month,  accompanied  with  a  diagram,  constructed  for  the  eclipse  which  oc- 
curs nearest  the  middle  of  the  month,  showing  the  phases  of  the  eclipses  for  an  inverting 


A  table  containing  the  mean  time  of  the  geocentric  superior  conjunction,  and  the  rectangu* 
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Lar  coordinates  of  the  satellites  corresponding  to  the  time  from  the  next  preceding  supenor 
conjunction,  at  intervals  of  twenty  minutes  for  the  first  satellite,  of  forty  minutes  for  the 
second,  of  one  hour  and  twenty  minutes  for  the  third,  and  of  three  hours  for  the  fourth  satel- 
lite. They  are  also  given  for  the  time  of  eclipse  for  the  first,  second,  and  third  satellites  at 
intervals  of  seven  days,  and  for  the  fourth  for  every  eclipse.  They  enable  the  astronomer  to 
obtain  the  configurations  at  all  times.     They  are  given  in  seconds  of  arc. 

The  coordinates  have  their  origin  in  the  centre  of  the  primary,  and  are  referred  to  the 
major  and  minor  axes  of  the  apparent  ellipse  described  by  the  path  of  the  satellite. 

The  major  axis  of  this  ellipse  is  constant,  for  the  earth's  mean  place ;  but  the  minor  axis 
takes  all  values  from  the  positive  and  negative  maxima  to  zero,  owing  to  the  changes  in  the 
earth's  elevation  above  the  plane  of  the  satellite's  orbit 

The  values  in  the  table  correspond  to  the  maximum  value  of  the  conjugate  axis,  as  seen 
from  the  sun  or  that  of  the  mean  maximum  for  the  earth  (which  is  a  constant  value).  Fac- 
tors are  given  in  an  adjoining  column,  at  intervals  of  seven  days  for  the  first,  second,  and 
third  satellites,  and  seventeen  days  for  the  fourth,  to  reduce  the  above  values  to  those  cor- 
responding to  the  axis  for  the  time  being ;  also  for  the  same  intervals,  the  angle  of  inclination 
of  the  northern  semi-minor  axis  to  the  circle  of  declination. 

X  is  positive  af\er  superior  conjunction,  or  on  the  east  side  of  the  planet,  negative  before 
superior  conjunction,  or  on  the  west  side,  y  will  be  positive  north,  negative  south.  The 
eclipses,  occultations,  &c.  of  the  satellites,  visible  at  Washington,  that  is,  those  which  occur 
when  the  sun  is  8®  below  and  Jupiter  8®  above  the  horizon,  are  distinguished  by  a  W.  placed 
after  the  name  of  the  phase. 

The  Appendix  contains  an  article  on  the  construction  of  this  work,  similar  to  that  of  the 
preceding  year. 

It  also  contains  tables  of  reduction  from  the  equator  to  the  ecliptic,  and  the  reverse  ;  a 
general  table  for  the  Libration  of  the  Moon,  constructed  by  means  of  the  formulas  on  page 
334,  and  furnishing  the  values  to  be  employed  in  the  computation  of  the  moon's  libration  in 
latitude  and  longitude  (see  page  334)  ;  a  table  showing  the  moon's  mean  motion  in  longitude 
for  sidereal  intervals  of  time,  carried  out  to  tenths  of  minutes  ;  a  table  of  logarithms  of  small 
arcs  in  space  and  time  ;  a  table  showing  the  correction  required  on  account  of  second  dif- 
ferences in  the  moon's  motion,  the  use  of  which  is  explained  in  the  preceding^  part  of  this 
article,  page  478 ;  a  table  for  converting  mean  solar  into  sidereal  time,  and  the  reverse  ; 
and  a  table  containing  the  corrections  to  be  applied  to  the  places  of  Polaris  and  d  UrssB 
Minoris  in  the  years  1857,  1858,  and  1859,  arising  from  the  terms  of  nutation  depending 
upon  2  C. 
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CONSTRUCTION    OF    THE    ASTRONOMICAL   AND 
NAUTICAL  EPHEMERIDES  FOR  1860. 


Th£  Precession  of  the  Equinoxes  adopted  in  this  volume  is  taken  from  Strttyg 
and  Peters  ;  •  it  is, 

Precession  =  50".2411  -+-  0".0002268 1, 

in  which  <  is  the  number  of  years  after  1800. 

The  Mean  Obliquity  of  the  Ecliptic  is  also  taken  from  Struve  and  Peters,  and  its 
value  is,f 

Obliquity  =  23^  27'  54".22  —  0".4645 1  —  0",0000014  f. 

The  constant  of  aberration  is  that  of  Struve,  and  is,  ;|: 

Aberration  =  20".4451  i  0".0111. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are 
computed  from  Peters'  formulas  given  in  his  Numerus  Constans  NuUatiani8,§ 
These  formulas  are  reprinted  in  the  volume  of  this  ephemeris  for  1855. 

Of  the  Mean  Places  of  100  Fixed  Stars,  thirty-three  have  been  taken  from  Le 
Verribr^s  list  of  Fundamental  Stars,  Annales  de  VOhservatoire  Impiriale  de  Paris^ 
Vol.  II. ;  nine  from  a  list  of  Circumpolar  Stars  prepared  by  Dr.  Gould,  U.  S.  Coast 
Survey  Report^  1855  ;  and  the  remainder  from  the  list  of  stars  in  the  English  Nau- 
tical Almanac  for  1855,  combined  with  that  given  in  the  Astronomical  Observations 
made  during  the  Year  1846  at  the  National  Observatory^  Washington. 

The  Apparent  Places  of  the  Fixed  Stars  have  been  obtained  by  means  of  Peters' 
formulas,  which  are  given  on  page  255. 

The  place  of  Sirius  is  corrected  by  the  following  formula,  given  by  Peters,  foi 
the  variability  of  its  motion  in  right  ascension  compared  with  those  of  fi  Ononis, 
a  Ononis,  and  Procyon. 

Variation  of  right  ascension  =  O'-.lOl  ■+-  0^.00072 1  ■+-  0"  .170  sin.  (u  ■+-  92**  18') ; 

in  which 

"  Fbtsbs'  NwHMnu  QnutOM  NvUBtumiM^  p.  71. 

t  Ibid.,  pp.  66  and  71. 

X  Stbutb's  Constant  de  VAbemUum^  p.  47. 

S  Peters'   Nvmerus  Constans  Nuiationis,  pp.  46  -48. 
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»  =  the  eccentric  anomaly  from  the  inferior  apsis.     It  is  found  from  the  elemonts, 

Mean  annual  motion  of  Sirius  in  its  orbit  =  7^.3104    zt  O^'Jtiei 
Period  of  its  revolution  =  49'-.245    db  1'*.456 

Passage  through  the  inferior  apsis  =  1792.619  ±  2^.039 

Eccentricity  =0.5647      d:  0.0827. 

The  List  of  Moon-culminating  Stars  is  large,  and  so  arranged  in  a  systematic 
form  as  to  permit  the  observer  a  great  range  for  selection. 

The  Ephemeris  of  the  Sun  is  constructed  from  the  Tables  of  Hansen  and  Olttf- 
SEN,  Copenhagen,  1853.  In  the  computation  of  the  Sun^s  Geocentric  Coordinates, 
regard  has  been  had  to  the  sun's  latitude ;  the  computation  has  been  made  by  means 
of  the  formulas  given  in  the  Construction  of  the  Almanac  for  1855. 

Enckb's  discussion  of  the  Transits  of  Venus  in  1761  and  1769,  in  his  Der  Fawt- 
durchgang  von  1769,  &c.,  has  furnished  the  standard 

Equatorial  Horizontal  Parallax  at  the  Earth^s  Mean  Distance  =  8".5776. 

The  Sun's  Semidiameter  at  the  Earth's  Mean  Distance  has  been  taken  equal  to 
16'  2". 

For  reducing  observations  of  different  observers,  the  following  corrections  may  be 
added :  — 


For  Greenwich  Mural  Circle, 

H. 

-l-d.21 

it                (c 

ii 

it 

H.  B. 

—  0.43 

U                 ii 

ii 

it 

F. 

—  0.86 

ii                 it 

ii 

it 

E. 

+  0.17 

ii                ii 

ii 

ii 

R. 

—  0.57 

U                    it 

ii 

ii 

G. 

—  0.18 

M                  it 

Ii 

ii 

LH. 

—  0.87 

ii                   it 

(( 

it 

D. 

—  0.61 

it                  (( 

ii 

ti 

W.  R. 

-1-0.49 

(i                  it 

(C 

it 

P. 

—  1.28 

Konigsberg 

Meridian  Circle, 

Beaael 

—  1.10 

Dorpat 

it 

ii 

W.  Struve 

—  1.36 

Washington 

Mural  Circle, 

Prof.  Coffin 

-f-1.00 

it 

it 

ti 

Lieut. 

Page 

-1-1.00 

Washington  Meridian  Circle,    Prof.  Hubbard  —  0.41 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peirce's  Tables  of  the 
Moon^  with  the  Tables  of  the  Moon^s  Parallax^  constructed  from  Walker's  and 
Adams*  formulas,  and  arranged  as  a  Supplement  to  the  first  edition  of  Peircs's 
Tables  of  the  Moon, 

The  Semidiameter  of  the  Moon  at  the  Earth's  Mean  Distance  is  taken  to  be 
sJo  part  greater  than  that  given  by  Burckhardt,  although  that  given  by  Burck- 
HARDT  is  probably  better  adapted  to  the  computation  of  eclipses  and  occulta- 
tions. 
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The  Ephemeris  of  Mercury  has  been  constructed  from  the  theory  of  Le  Vebribr, 
published  in  the  Additions  to  the  Cannaissance  des  Temps  for  1848,  without  any 
alteration.  Manuscript  Tables  have  been  computed  from  Le  Yebrxer's  formulas  for 
this  purpose. 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed 
from  LiNDENAu^s  Tables,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables ; 
applying  Airy^s  Long  Equation  and  the  corrections  proceeding  from  the  discussion, 
by  the  method  of  Least  Squares,  of  Mr.  Hugh  Beeen^s  results  contamed  in  his  paper 
on  the  Corrections  of  Lindenau's  Elements  of  the  Orhit  of  Venus^  &c.,  published  in 
the  Memoirs  of  the  Royal  Astronomical  Society^  Vol.  XVIII. ;  and  adopting  the  sec- 
ular variations  of  the  elements  from  Le  Verrier^s  Memoir  on  the  Determination  of 
the  Secular  Inequalities  of  the  Planets^  which  appeared  in  the  Connaissance  de$ 
Temps  for  the  year  1844.  The  following  are  the  corresponding  corrected  elements, 
and  annual  variations  for  Washington,  1855.0. 

L  =  289*  51  53.5 

n  =  129  32  59.6  -h  49!57459  t. 

Q=    75  23  27.3  +  32.88424  t. 

»   =      3  23  34.6  +    0.04363  t. 

e  =     1410".6847—    0.11157 1 

n  =2106641.438 

a  =0.7233323 
The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from 
LiNDENAU^s  Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Breen's 
results  contained  in  his  paper  On  the  Corrections  q/*  Lindenau's  Elements  of  MarSy 
published  in  the  Memoirs  of  the  Royal  Astronomical  Society y  Vol.  XX.,  have  also 
been  discussed  and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are 
likewise  adopted.  The  following  are  the  corresponding  corrected  elements,  and 
secular  variations  for  Washington,  1855.0. 

L  =  320  13  33.71 

,r  =  333  23  17.80  +  65^99145  t, 

Q  =  48  25  55.18  +  27.68294  t. 

t  =   1  51  2.20  —  0.02141  t. 

e   =  19238".75   +  0.18549 

ft  =  689050.9023 

a   =   1.5236878 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from 
BouvARD^s  Tables,  with  such  changes  as  were  required  to  make  them  correspond 
more  nearly  to  the  formulas* 

The  Ephemeris  of  Saturn  is  also  derived  from  manuscript  Tables  constructed  from 
the  Tables  of  Bottvard,  with  changes  having  the  same  object.  The  mass  of  Jupiter 
given  by  Bessel  has  been  adopted  and  used. 

This  mass  = of  the  suih's  mass. 

iiuB  iiioas         1047.879  ±  0.835 

The  following  corrections  of  the  elements  have  also  been  introduced  for  1859  :  — 
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corr.  mean  long,  for  Jan.  1,  1860  =  4-4".9 
corn  long,  of  node  =  — 143".4 

corr.  inclination  =  — 5".7. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard's 
Tables,  with  Le  Verrier's  corrections  and  pertuHmtions  caused  by  Jupiter  and 
Saturn,  contained  in  his  Reckerches  sur  les  Mauvements  de  la  PlanHe  Herschel  {dite 
Uranus)^  published  in  the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  cor- 
rections and  perturbations  arising  from  the  influence  of  Neptune, 

The  combined  corrections  of  the  elements  deduced  by  Peirce  for  January  1, 
1800,  are  as  follows  :  — 

corr.  mean  distance  =  +0.000942 
corr.  mean  motion    =  — 1/^13560 
corr.  eccentricity      =  —0.0003626 
corr.  long,  of  per.     =  -|-8252".4 
corr.  long,  of  epoch  =  H-2575."4. 

The  Ephemeris  of  Neptune  is  derived  from  Peircb^s  theory  and  Walker's  orbit. 
The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  DAMoissAn's 
Tables. 

The  vertical  semidiameters  of  the  Planets  are  computed  from  the  following 
alues :  — 

V«rtlc«l  SwnWfamnter.  Log.  IXflk  Anttunitj 

Mercury  3.84         ^  0.00    Le  Vbrbieb,  Theory  of  Mercury, 

Venus     8.546  zt  0.086  0.00  ] 

Mare       2.842  ±  0.057  0.25 

Jupiter  18.78    d=  0.067  0.70 

Saturn     8.77    ±0.039  0.95 

Uranus    1.68    ±0.2  1.30. 


PfiiRCE,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  mural  circle. 


To  correspond  to  the  apparent  semidiameters  observed  with  the  Washington  mum 
circle,  all  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values, 
must  be  increased  by  a  constant  quantity  =  0".57. 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bessel's  data,  except 
those  for  Bond's  dusky  ring. 

The  elements  of  the  eclipse  are  adapted  to  the  neat  and  simple  modification  of 
Bessel's  formulas,  suggested  by  T.  Henry  Safford,  Jr. 

The  elements  adapted  to  Bessel's  formulas  are  given  for  all  occultations  of  staib 
greater  than  those  of  the  sixth  magnitude. 

The  Heliocentric  Coordinates  of  the  Planets  are  given  for  the  computation  of  per- 
turbations,  and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being 
unity :  — 

Mercury  AoaKj^t  Encke,  A,  iV.,  No.  443. 


4865761 

1 
390000 


Venus  ^tQAnnn  ^^  Verrier,  Thior,  de  Merc.^  p.  116. 
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The  Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


354936 

1 

2680637 

1 


1047.879  ±  0.S35 
1 


3501.6 

1 
24905 

1 
18780 


Lb  Verrieb,  ThSar.  de  Jtferc,  p.  26. 
BuRCKHARDT,  CofiA.  dcs  Temps^  1816,  p.  348L 
Bessel,  Die  Masse  des  Jupiter^  p.  64. 
Bessel,  Canutes  Rendus^  1841. 
Lamont,  Mem.  Ast,  Soc.^  Vol.  XL  p.  54. 
Peirge,  Am.  Ac.  Proc.^  Vol.  I.  p. 


The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently 
small  to  authorize  the  use  of  the  difierences  as  a  check  of  the  accuracy  of  the  work. 
The  results  have  also  been  tested,  in  various  portions,  by  means  of  duplicate  com- 
putations. The  proofs  from  the  stereotype  plates  have  been  thoroughly  examined  by 
an  independent  series  of  differences.  And  it  is  believed  that,  in  eveiy  respect,  that 
system  has  been  adopted  in  which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  follow- 
ing manner. 

The  Sun  has  been  computed  by  Mr.  Eastwood.  The  Moon,  with  the  Cul- 
minations and  Lunar  Distances,  has  been  divided  between  Mr.  Runkle,  Mr.  Oliver, 
Mr.  LooMis,  Mr.  Kerr,  Mr.  Wright,  and  T.  H.  Safford,  Jr.  Mercury  has  been 
computed  by  Mr.  Bradford  and  Mr.  Newcomb,  Venus  by  Miss  Mitchell,  Mars  by 
Mr.  Bardwell  and  Mr.  Newcomb,  Jupiter  by  Professor  Kendall,  Saturn  by  Pro- 
fessor Van  Vleck,  Uranus  by  Mr.  Febrel,  and  Neptune  by  Professor  Kendall. 
The  Fixed  Stars  have  been  computed  by  Mr.  Sprague,  the  General  Constants  for 
Reduction  by  Professor  Peirce,  and  the  Occultations  by  Mr.  Downes.  The  Eclip- 
ses have  been  computed  by  Mr.  Runkle,  and  the  Charts  projected  by  Mr.  Wright. 
The  Table  of  Geographical  Positions  of  i\\e  Principal  Observatories  has  been  pre- 
pared by  Dr.  Gould. 
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ECiUATOR   TO    ECLIPTIC. 


TABLE  FOR  CHANGING  LATITUDE  AND  LONGITUDE  TO  BIGHT  ASCBN- 

SION  AND  DECLINATION,  OB  THE  BEVEBSE. 

h 

k 

A 

a 

Diff 

Log.  a 

Diff. 

h 

Log.6 

B 

Diff. 

k 

k 

o 
0 

h.  m. 
0    0 

O       1 

0    0^ 

0.3981 

1 

9.6000 

1 

0.9178 

9.9625 

O        1 

0    0.0 

26.0 

h.    m. 
12    0 

o 
180 

1 

0     4 

0     5.4 

0^980 

2 

9.5999 

2 

0.9174 

9.9626 

0  26.0 

^.1 

11  56 

179 

2 

0     8 

0  10^ 

0.3978 

3 

9.5997 

3 

0.9175 

9.9626 

0  52.1 

263 

11  52 

178 

3 

0  12 

0  16.2 

0.3975 

4 

9.5994 

5 

0.9176 

9.9627 

1  18.1 

25.9 

11  48 

177 

4 

0  16 

0  21.5 

03971 

5 

9.5989 

6 

0.9178 

9.9627 

1  44.0 

25.9 

11  44 

176 

5 

0  20 

0  26.9 

0.3966 

7 

9.5983 

7 

0.9180 

9.9628 

2     9.9 

25.9 

11  40 

175 

6 

t)  24 

0  32.2 

0.3959 

8 

9.5976 

9 

0.9183 

9.9630 

2  353 

253 

11  36 

174 

7 

0  28 

0  37.4 

03951 

9 

9.5967 

10 

0.9186 

9.9631 

3     1.6 

253 

U  32 

173 

8 

0  32 

0  42.6 

0.3942 

10 

9.5957 

11 

0.9190 

9.9633 

8  27.4 

25.6 

U  28 

172 

9 

0  36 

0  47.7 

0.3932 

13 

9.5946 

13 

0.9195 

9.9635 

8  53.0 

253 

11  24 

171 

10 

0  40 

0  52.8 

0.3920 

13 

9.5933 

14 

0.9200 

9.9638 

4  18.6 

25.4 

11  20 

170 

n 

0  44 

0  57.8 

0.3907 

13 

93919 

15 

0.9205 

9.9640 

4  44.0 

253 

11   16 

169 

12 

0  48 

1     2.7 

0.3894 

15 

9.5904 

17 

0.9211 

9.9643 

5     93 

25.2 

11  12 

168 

IS 

0  52 

1     7.5 

03879 

16 

9.5887 

18 

0.9217 

9.9646 

5  34.5 

25.1 

11     8 

167 

14 

0  56 

1  12.8 

03863 

17 

9.5869 

20 

0.9224 

9.9649 

5  59.6 

24.9 

11    4 

166 

15 

1     0 

1  17.0 

03846 

19 

9.5849 

21 

0.9231 

9.9652 

6  24.5 

243 

11     0 

165 

16 

1     4 

1  21.5 

03827 

20 

9.5828 

22 

0.9239 

9.9656 

6  493 

243 

10  56 

164 

17 

1     8 

1  25.9 

03807 

21 

9.5806 

24 

0.9247 

9.9660 

7  18.9 

24.4 

10  52 

169 

18 

1  12 

1  30^2 

03786 

22 

9.5782 

25 

0.9256 

9.9664 

7  383 

24.2 

10  48 

162 

19 

1  16 

1  34.4 

03764 

23 

9.5757 

27 

0.9265 

9.9668 

8    2.5 

24.0 

10  44 

161 

20 

1  20 

1  38.5 

03741 

24 

9.5730 

29 

0.9274 

9.9678 

8  26.5 

23.9 

10  40 

160 

21 

1  24 

1  42.4 

0.3717 

26 

9.5701 

30 

0.9284 

9.9677 

8  504 

233 

10  36 

159 

22 

1  28 

1  46.2 

03691 

27 

9.5671 

31 

0.9294 

9.9682 

9  140 

23.4 

10  32 

156 

23 

1  32 

1  49.9 

03664 

27 

9.5640 

33 

0.9304 

9.9687 

9  37.4 

23.2 

10  28 

157 

24 

1  36 

1  53.4 

03637 

29 

9.5607 

35 

0.9315 

9.9692 

10    0.6 

22.9 

10  24 

156 

25 

1  40 

1  56.7 

03608 

30 

9.5572 

36 

0.9326 

9.9697 

10  23.5 

22.7 

10  20 

155 

26 

1  44 

1  59.9 

03678 

31 

9.5536 

88 

0.9338 

9.97a3 

10  46.2 

22.5 

10  16 

154 

27 

1  48 

2    2.9 

03547 

32 

9.5498 

39 

0.9350 

9.9708 

11     8.7 

22.2 

10  12 

153 

28 

I  52 

2     5.8 

03515 

33 

9.5459 

41 

0.9362 

9.9714 

11  30.9 

21.9 

10    8 

152 

29 

1  56 

2     8.5 

03482 

34 

9.5418 

43 

Oi»74 

9.9719 

11  52.8 

21.7 

10    4 

151 

30 

2     0 

2  11.1 

03448 

35 

9.5375 

45 

0.9387 

9.9725 

12  14.5 

21.4 

10    0 

150 

31 

2    4 

2  13.5 

03413 

37 

9.5330 

46 

0.9400 

9.9731 

12  35.9 

21.1 

9  56 

149 

32 

2    8 

2  15.7 

0.3376 

38 

9.5284 

48 

0.9413 

9.9737 

12  57.0 

20.8 

9  52 

148 

33 

2  12 

2  17.7 

03338 

38 

9.5236 

51 

0.9426 

9.9743 

13  173 

20.6 

9  48 

147 

34 

2  16 

2  19.6 

03300 

39 

9.5185 

52 

0.9440 

9.9750 

13  38.4 

20.2 

9  44 

146 

35 

2  20 

2  21.3 

03261 

40 

9.5133 

54 

0.9453 

9.9756 

13  58.6 

20.0 

9  40 

145 

36 

2  24 

2  22.8 

03221 

41 

9.5079 

56 

0.9467 

9.9762 

14  18.6 

193 

9  36 

144 

37 

2  28 

2  24.1 

03180 

43 

9.5023 

58 

0.9481 

9.9768 

14  38.2 

193 

9  32 

143  1 

38 

2  32 

2  25.2 

03137 

44 

9.4965 

60 

0.9495 

9.9775 

14  573 

19.0 

9  28 

142 

39 

2  36 

2  26.2 

03093 

44 

9.4905 

63 

0.9509 

9.9781 

15  16.5 

183 

9  29 

141 

40 

2  40 

2  27.0 

03049 

45 

9.4842 

65 

0.9524 

9.9788 

15  35.1 

18.4 

9  20 

140 

41 

2  44 

2  27.6 

03004 

46 

9.4777 

67 

0.9538 

9.9794 

15  53.5 

18.0 

9  16 

139 

42 

2  48 

2  28X) 

0.2958 

47 

9.4710 

69 

0.9552 

9.9801 

16  113 

17.7 

9  12 

138 

43 

2  52 

2  28.2 

0.2911 

47 

9.4641 

72 

0.9566 

9.9807 

16  29.2 

173 

9     8 

137 

44 

2  56 

2  28.2 

0.2864 

49 

9.4569 

74 

0.9581 

9.9814 

16  463 

17.0 

9     4 

136 

45 

3    0 

2  28.1 

0.2815 

50 

9.4495 

78 

0.9595 

9.9820 

17     3.5 

16.7 

9     0 

135  ' 

46 

3     4 

2  27.8 

0.2765 

50 

9.4417 

80 

0.9610 

9.9827 

17  20.2 

163 

8  56 

134  i 

47 

3     8 

2  27.3 

0.2715 

51 

9.4337 

82 

0.9625 

9.9834 

17  363 

15.9 

8  52 

133 

48 

3  12 

2  26.6 

0.2664 

52 

9.4255 

86 

0.9639 

9.9840 

17  52.4 

153 

8  48 

132 

49 

3  16 

2  25.8 

0.2612 

53 

9.4169 

89 

0.9653 

9.9847 

18     8.0 

153 

8  44 

131 

50 

3  20 

2  24.8 

0.2559 

54 

9.4080 

92 

0.9667 

9.9853 

18  233 

14.9 

8  40 

130  1 

51 

3  24 

2  23.6 

0.2505 

54 

93988 

95 

0.9681 

9.9859 

18  38.2 

143 

8  36 

129  j 

52 

3  28 

2  22.2 

0.2451 

55 

93893 

99 

0.9695 

9.9865 

18  52.7 

14ii 

8  32 

128 

53 

3  32 

2  20.7 

0.2396 

56 

93794 

102 

0.9709 

9.9872 

19     6.9 

133 

8  28 

127 

54 

3  36 

2  19.0 

0.2340 

57 

93692 

106 

0.9722 

9.9878 

19  20.7 

13.4 

8  24 

126 

55 

3  40 

2  17.1 

0.2283 

57 

93586 

111 

0.9736 

9.9884 

19  34.1 

13.1 

8  20 

125  1 

EQUATOR   TO    ECLIPTIC. 


TABLE  FOR  CHANGINQ  LATITUDE  AND  LONGITUDE  TO  RIGHT  ASCEN- 
SIGN  AND  DECLINATION,  OR  THE  REVERSE. 


k 


o 
56 
57 
58 
59 
60 

61 
63 
63 
64 
65 

66 
67 
66 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 


h.  m. 
3  44 
3  48 
3  52 

3  56 

4  0 

4    4 

4  8 
4  12 
4  16 
4  20 

4  24 
4  28 
4  32 
<  St. 
4  40 

4  44 

4  48 
4  52 

4  56 

5  0 

5    4 

5  8 
5  12 
5  16 
5  20 

5  24 
5  28 
5  32 
5  36 
5  40 

5  44 

5  48 
5  52 

5  56 

6  0 


2  15.1 

2  13.0 

2  10.7 

2  8.2 

2  5.6 

2  2.8 

1  59.9 

1  56.9 

1  53.7 

1  50.4 

1  47.0 

1  43.5 

1  39.8 

1  36.1 

1  32.2 

1  28.2 

1  24.2 

1  20.0 

1  15.7 

1  11.4 

1  7.0 
1  2.5 
0  58.0 
0  53.4 
0  48.7 

0  44.0 
0  39.2 
0  34.4 
0  29.6 
0  24.7 

0  19.8 

0  14.9 

0  9.9 

0  5.0 

0  0.0 


0.2226 
0.2168 
0iil09 
0^2050 
0.1990 

0.1930 
0.1896 
0.1807 
0.1745 
0.1682 

0.1619 
0.1555 
0.1491 
0.1427 
0.1362 

0.1296 
0.1230 
0.1164 
0.1097 
0.1030 

0.0963 
0.0896 
0.0828 
0.0760 
0.0696 

0.0623 
0.0554 
0.0485 
0.0416 
0.0347 

0.0278 
0X)209 
0.0139 
0.0070 
0.0000 


Diff. 


58 
59 
59 
60 
60 

61 
62 
62 
63 
63 

64 
64 
64 
65 
66 

66 
66 
67 
67 
67 

67 
68 
68 
69 
68 

69 
69 
69 
69 
69 

69 
70 
69 
70 


Log.  a 


9.3475 
9.3361 
9.3242 
9.3118 
9.2969 

9.2855 
9.2716 
9.2570 
9.2418 
9.2259 

9.2093 
9.1918 
9.1735 
9.1543 
9.1340 

9.1126 
9.0899 
9.0659 
9.0403 
9.0130 

8.9836 
8.9521 
8.9179 
8.8806 
8.8396 

8.7943 
8.7435 
8.6859 
8.6192 
8.5403 

8.4436 
8.3188 
8.1428 
7.^18 


Piff. 


114 
119 
124 
129 
134 

139 
146 
152 
159 
166 

175 
183 
192 
203 
214 

227 
240 
256 
273 
294 

315 
342 
373 
410 
453 

508 
576 
667 
789 
967 

1248 
1760 
3010 


0.9749 
0.9762 
0.9775 
0.9788 
0.9800 

0.9812 
0.9824 
0.9836 
0.9847 
0.9858 

0.9868 
0.9878 
0.9888 
0.9898 
0.9907 

0.9916 
0.9924 
0.9932 
0.9940 
0.9947 

0.9954 
0.9960 
0.9966 
0.9971 
0.9976 

0.9981 
0.9985 
0.9988 
0.9991 
0.9994 

0.9996 
0.9998 
0.9999 
1.0000 
1.0000 


Log.  5 


9.9890 
9.9895 
9.9901 
9.9907 
9.9912 

9.9918 
9.9923 
9.9928 
9.9933 
9.9938 

9.9942 
9.9947 
9.9951 
9.9955 
9.9959 

9.9963 
9.9967 
9.9970 
9.9974 
9.9977 

9.9080 
9.9982 
9.9985 
9.9987 
9.9990 

9.9992 
9.9993 
9.9995 
9.9996 
9.9997 

9.9998 
9.9999 
OJOOQO 
0.0000 
0.0000 


B 


19  47.2 

19  59.9 

20  12.2 
20  24.2 
20  35.8 

20  47.0 

20  57.9 

21  8.8 
21  18.4 
21  28.1 

21  37  Ji 
21  46.4 

21  55.0 

22  3.2 
22  11.1 

22  18.5 
22  25.6 
22  32.3 
22  38.6 
22  44.5 

22  50.1 

22  55.2 

23  0.0 
23  4.4 
23     8.4 

23  12.0 

23  15.3 

23  18.1 

23  20.6 

23  22.7 

23  24.4 
23  25.7 
23  26.7 
23  27.3 
23  27.5 


Dlff. 


12.7 
12.3 
12.0 
11.6 
11.2 

10.9 

10.4 

10.1 

9.7 

9.4 

8.9 
8.6 
8.2 
7.9 

7.4 

7.1 
6.7 
6.3 
5.9 
5.6 

5.1 
4.8 
4.4 
4.0 
3.6 

3.3 
2.8 
2.5 
2.1 
1.7 

\JS 
1.0 
0.6 
0.2 


8  16 
8  11 
8  8 
8  4 
8     0 

7  56 
7  52 
7  48 
7  44 
7  40 


7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

6  56 
6  52 
6  48 
6  41 
6  40 

6  36 
6  32 
6  28 
6  24 
6  20 

6  16 
6  12 
6  8 
6  4 
6    0 


o 
124 
123 
122 
121 
120 

119 
118 
117 
116 
115 

114 
113 
112 
111 
110 

109 
108 
107 
106 
105 

104 
103 
102 
101 
100 

99 
98 
97 
96 
95 

94 
93 
92 
91 
90 


This  table  b  computed  for  an  obliquity  of  23°  27'  30''. 

The  aignment  k  is  either  the  longitude  or  the  right  ascension,  or  their  excess  above  180^ 
or  12>»- 

Right  ascension  (a)  and  declination  {9)  are  conTerted  into  longitude  (1)  and  laUtude  (p)  by 
the  formulas 

ib  =  a  or  =  a  —  12^  I        in  which  the  sign  of  a  is  that  of  cos.  o 

tan.  pf=a  tan.  (d^B)  I  the  sign  of  B  is  that  of  sin.  a 

tan. /9  ss  6  tan.  (a  —  JS)  cos.  p  |  thesignofulis  thatof  taa  a 

Longitude  {X)  and  latitude  {fi)  are  conyerted  into  right  ascension  and  declination  by  the 
ibrmulfle 

k^l=    =2  —  180^  I        in  which  the  sign  of  a  is  that  of  COS.  A 

ttm,  g  =  a  taa.  (fi -h  B)  I  the  sign  of  B  is  that  of  sin.  it 

tan.  d=i  b  tan.  (/9  -f-  B)  cos.  g  \  the  sign  of  .i.  is  that  of  tan.  X 

a^X-hA^g 
The  following  approximate  formulsD  can  be  used  when  |S  is  less  than  10^. 

X^a-^A'ha(d'~B)8ec(f 
and  the  factor  sec.  p  can  be  neglected  when  p  is  less  than  4°. 


MOON'S  LIBRATIOBT. 


TABLE   FOR 

THE   LIBRATION    OF  THE   MOON. 

1 

a-x 

AX 

a 

B 

a-x 

a-x 

AX 

a 

B 

a-x  1 

o 

S  6.0 

o 

o 

1 

o     r 

o       i 

0 

o!o 

39 

180 

46 

0.6 

56 

1     3.9 

134 

1 

0.0 

39 

0     1.6 

179 

47' 

0.6 

57 

I     4.9 

133 

2 

0.0 

39 

0    3.1 

178 

48 

0.6 

58 

1     6.0 

132 

3 

0.1 

39 

0    4.7 

177 

49 

0.6 

59 

1     7.0 

131 

4 

O.I 

39 

0    6.2 

176 

50 

0.6 

60 

1   ao 

130 

5 

0.1 

39 

0    7.7 

175 

51 

0.6 

62 

1     9^ 

129 

6 

0.2 

39 

0    9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

OJi 

64 

1  ia9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  1L8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  ia6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0^ 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0J& 

75 

1  16.1 

121 

14 

0^ 

40 

0  21.5 

166 

60 

0J& 

77 

1  16.9 

120 

15 

0.3 

40 

'0  23.0 

165 

61 

0.5 

80 

1  17,6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

I  ia4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

OA 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0J& 

89 

I  19.8 

116 

19 

OA 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

OA 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

OA 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

OA 

125 

I  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

OA 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

SO 

0.5 

45 

0  444 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0^ 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  2&1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  2a7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

I  2a7 

92 

43 

0.6 

53 

1     0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1     1.7 

136 

90 

0.0 

QD 

1  28.8 

90 

45 

0.6 

55 

1     2.8 

135 

^1  has  the  sign  of  tan.  ([i  —  1) 
a  has  the  sig^  of  cos.  (A  —  X) 

fi  has  the  sign  of  Bin.  (A  — i) 

Wh 

an  A  —  ^  exoeedfl 

180°  the  table  is  to  be  entered  with  (Q 

-a)-i 

SOOaa  th 

engm- 

menti 

in  the  column  H  — 

1. 

MOON^S  MEAN  MOTION. 


MOON'S   MEAN  MOTION   IN  LONGITUDE   FOR    SIDEREAL 

INTERVALS. 


Day. 


(C'8  Motion  in 
Longitude. 


Miaute*. 


<C's  Motion  in 
Longitude. 


Minutes. 


C  's  Motion  in 
Longitude. 


6 

7 

8 

9 

10 


floor. 

1 

S 
3 


9 
10 
11 
12 
13 


14 
15 
16 
17 
18 


19 
SO 
SI 

sa 

33 
M 


o 
13 


8^ 
26  16.9 
39  25^ 
&2  33.7 
65    42.1 


76  60.6 

91  59X) 

105  7.4 

118  15.8 

181  24.3 


0 

32.9 

1 

5.7 

1 

38.6 

2 

113 

2 

443 

3 

17.1 

3 

50.0 

4 

22.8 

4 

55.7 

5 

28.5 

6 

1.4 

6 

34.2 

7 

7.1 

7 

39.9 

8 

12.8 

8 

45.6 

9 

ISJi 

9 

613 

10 

24.2 

10 

57.0 

11 

29.9 

12 

2.7 

12 

35.6 

13 

84 

6 
7 
8 
9 
10 


11 
12 
IS 
14 
15 


16 
17 
18 
19 
20 


21 
'22 
23 
24 
25 


26 
27 
28 
29 
30 


I 
0.5 
1.1 
1.6 
2.2 
2.7 


33 
33 
44 
4.9 
53 


6.0 
63 
7.1 
7.7 
8.2 


83 

93 

9.9 

10.4 

11.0 


113 
12.0 
123 
13.1 
133 


14.2 
14.7 
153 
15.9 
16.4 


80 
31 
82 
33 
34 
35 


37 
38 
89 
40 


41 
42 
43 
44 
45 


46 
47 
48 
49 
50 


51 
52 
53 
54 
55 


56 
57 
58 
59 
60 


Seconds. 
10 

so 

30 
40 
50 
60 


/ 
164 
17.0 
173 
18.1 
18.6 
19.2 


19.7 
203 
203 
214 
21.9 


224 
233 
235 
24.1 

243 


25.2 
25.7 
26.3 
263 
274 


27.9 
283 
29.0 
293 
30.1 


30.7 
31.2 
313 
323 
32.9 


I 
0.1 
0.2 
03 
04 
03 
03 


TABLE    I. 


LOGARITHMS  OP  SMALL  ARCS  IN  SPACE  OR  TIME.               | 

Arc 

d 

i_ 

i 

3 

If 

4 

5 

6 

7 

8" 

9 

&»•  0»»-oi. 

0.0000 

0.3010 

04771 

0.6021 

0.6990 

0.7782 

0.8451 

0.9031 

0.9542 

0 

10 

1.0000 

1.0414 

1X)792 

1.1139 

1.1461 

1.1761 

1.2041 

1.2304 

1.2563 

13788 

0 

20 

IJJOIO 

1.3222 

1.3424 

1.3617 

1,3802 

13979 

14150 

14314 

14472 

14624    n 

0 

30 

1.4771 

1.4914 

1.5051 

1.5185 

1.5315 

1J^441 

13563 

13682 

13798 

13911 

0 

40 

1.6021 

1.6128 

1.6232 

1.6335 

1.6435 

1.6532 

1.6628 

13721 

1.6812 

1.6902 

0 

50 

1.6990 

1.7076 

1.7160 

1.7243 

1.7324 

1,7404 

1.7482 

1.7559 

1.7634 

1.7709 

0     1 

0 

1.7782 

1.7853 

1.7924 

1.7993 

1.8062 

1.8129 

13195 

1.8261 

1.8325 

13388 

10 

1.8451 

1.8513 

1.8573 

1.8633 

1.8692 

13751 

1.8808 

1.8866 

1.8921 

1.8976 

20 

1.9031 

1.9085 

1.9138 

1.9191 

1.9243 

1.9294 

1,9345 

1.9395 

1.9445 

1.9494 

80 

1.9542 

1.9589 

1.9638 

1.9685 

1.9731 

1.9777 

1.9823 

1.9868 

1.9912 

1.9956 

40 

2.0000 

2.0043 

2.0086 

2.0128 

2X)170 

2.0212 

2U)253 

2.0294 

2.0334 

2.0374 

50 

2.0414 

2.0453 

2.0492 

2.0531 

2.0569 

2.0607 

2.0645 

2.0682 

2.0719 

2.0755 

0     2 

0 

2.0792 

2.0828 

2.0864 

2.0899 

2.0934 

2.0969 

2.1004 

2.1038 

2.1072 

2.1106 

10 

2.1139 

2.1173 

2.1206 

2.1239 

2.1271 

2.1303 

2.1335 

2.1367 

2.1399 

2.1430 

20 

2.1461 

2.1492 

2.1523 

2.1553 

2.1584 

2.1614 

2.1644 

2.1673 

2.1703 

2.1732 

SO 

2.1761 

2.1790 

2.1818 

2,1847 

2.1875 

2.1903 

2.1931 

2.1959 

2.1987 

2.2014 

40 

2.2041 

2.2068 

2.2095 

2.2122 

2.2148 

2.2175 

2.2201 

2.2227 

2,2253 

23279 

50 

2.2304 

2.2330 

2.2355 

2,2380 

2.2405 

2.2430 

2,2456 

2.2480 

2.2604 

23529 

0     8 

0 

2.2553 

2.2577 

2.2601 

2.2625 

2.2648 

2.2672 

2.2695 

2.2718 

2,2742 

23765 

10 

^.2788 

2.2810 

2.2833 

2,2856 

2.2878 

2.2900 

2.2923 

2.2946 

2,2967 

2.2989 

3 

20 

2.3010 

2.3032 

2.3054 

23075 

2.3096 

23118 

2,3139 

23160 

23181 

23201 

3 

30 

2.3222 

2.3243 

2.3263 

2.3284 

2.3304 

23324 

23346 

23365 

23385 

23404 

8 

40 

2.3424 

2.3444 

2.3464 

2.3483 

23502 

23522 

23541 

23560 

23579 

23698 

8 

50 

23617 

2.3636 

2.3655 

2.3674 

2.3692 

23711 

23729 

23747 

23766 

23784 

0     4 

0 

2.3802 

2.3820 

2.3838 

2.3856 

23874 

23892 

23909 

23927 

23945 

23962 

10 

2.3979 

2.3997 

2.4014 

24031 

2.4048 

2.4065 

24082 

24099 

24116 

24133 

20 

2.4150 

2.4166 

2.4183 

2.4200 

2.4216 

24232 

2.4249 

24265 

24281 

2.4298 

30 

2.4314 

2.4330 

2.4346 

2.4362 

24378 

2.4393 

2.4409 

2.4425 

2.4440 

24456 

40 

2.4472 

2.4487 

2.4502 

2.4518 

24533 

24548 

24564 

2.4579 

24594 

24609 

50 

24624 

2.4639 

2.4654 

2.4669 

24683 

24698 

24713 

24728 

24742 

24757 

0     6 

0 

2.4771 

2.4786 

2.4800 

24814 

24829 

24843 

24857 

24871 

24886 

24900 

10 

2.4914 

2.4928 

2.4942 

24955 

2.4969 

24983 

2.4997 

2.6011 

23024 

23038 

20 

2.5051 

2.5065 

2.5079 

2JS092 

2.5105 

2J»119 

23132 

23145 

23159 

23172 

30 

2.5185 

2.5198 

2.5211 

2.5224 

2.5237 

2.6250 

2.5263 

2.5276 

23289 

2.5302 

40 

2.5315 

2.5328 

2.5340 

2.5353 

2.5366 

2JS378 

2.5391 

25403 

2.6416 

23428 

50 

2.5441 

2.5453 

2.5465 

2.5478 

2.5490 

2.5502 

2.5514 

2.5527 

23639 

23551 

0     6 

0 

2.5563 

2.5575 

2.5587 

2.5599 

2.5611 

2.5623 

2.5635 

2.6647 

2.6658 

23670 

10 

2.5682 

2.5694 

2.5705 

2.5717 

2.5729 

2.5740 

2.5752 

23763 

23776 

23786 

20 

2.5798 

2.5809 

2.5821 

2.5832 

2.5843 

20(855 

23866 

23877 

2.6888 

23899 

30 

2.5911 

2.5922 

2.5933 

2.5944 

2.5955 

2.5966 

23977 

23988 

23999 

2.6010 

40 

2.6021 

2.6031 

2.6042 

2.6053 

2.6064 

2.6075 

2.6085 

2.6096 

23107 

23117 

60 

2.6128 

2.6138 

2.6149 

2.6160 

2.6170 

2.6180 

23191 

2.6201 

23212 

2.6222 

0     7 

0 

2.6232 

2.6243 

2.6253 

2.6263 

2.6274 

2.6284 

2.6294 

2.6304 

2.6314 

2.6325 

10 

2.6335 

2.6345 

2.6355 

2.6365 

2.6375 

2.6385 

2.6396 

2.6405 

2.6416 

2.6425 

20 

2.6435 

2.6444 

2.6454 

2.6464 

2.6474 

2.6484 

2.6493 

2.6503 

2.6513 

2.6522 

80 

2.6532 

2.6542 

2.6551 

2.6561 

2.6571 

2.6580 

23590 

2.6699 

23609 

2.6618 

40 

2.6628 

2.6637 

2.6646 

2.6656 

2.6665 

2.6675 

2.6684 

2.6693 

23702 

2.6712 

60 

2.6721 

2.6730 

2.6739 

2.6749 

2.6758 

2.6767 

2.6776 

23785 

2.6794 

2.6803 

0     8 

0 

2.6812 

2.6821 

2.6830 

2.6839 

2.6848 

2.6857 

2.6866 

2.6875 

2.6884 

S.6893 

10 

2.6902 

2.6911 

2.6920 

2.6928 

2.6937 

2,6946 

2.6955 

2.6964 

2.6972 

2.6981 

20 

2.6990 

2.6998 

2.7007 

2.7016 

2.7024 

,  2.7033 

2.7042 

2.7050 

2.7059 

2.7067 

30 

2.7076 

2.7084 

2.7093 

2.7101 

2.7110 

2.7118 

2.7126 

2.7136 

2.7143 

2.7152 

40 

2.7160 

2.7168 

2.7177 

2.7185 

2.7193 

2.7202 

2.7210 

2.7218 

2.7226 

2.7235 

50 

2.7243 

2.7251 

2.7259 

2.7267 

2.7275 

2.7284 

2.7292 

S.7800 

2.7308 

2.7316 

0     9 

0 

2.7324 

2.7332 

2.7340 

2.7348 

2.7356 

2.7364 

2.7372 

2.7380 

2.7388 

2.7396 

10 

2.7404 

2.7412 

2.7419 

2.7427 

2.7435 

2.7443 

2.7451 

2.7459 

2.7466 

2.7474 

20 

2.7482 

2.7490 

2.7497 

2.7505 

2.7513 

2.7520 

2.7528 

2.7536 

2.7543 

2.7551 

SO 

2.7559 

2.7566 

2.7574 

2.7582 

2.7589 

2.7597 

2.7604 

2.7612 

2.7619 

2.7627 

40 

2.7634 

2.7642 

2.7649 

2.7657 

2.7664 

2.7672 

2.7679 

2.7686 

2.7694 

2.7701 

^ 

50 

2.7709 

2.7716 

2.7723 

2.7731 

2.7738 

2.7745 

2.7752 

2.7760 

2.7767 

2.7774 

10 


TABLE   I. 


i 

LOGARITHMS  OF  SMALL  AECS  W  SPACE  OR  TIME. 

Arc. 

M 

0 

1 

5 

3 

N 

4 

5 

6 

7 

i 

9 

oH-li-i'.] 

2,7782 

2.7789 

2.7796 

2.7803 

2.7810 

2.7818 

2.7825 

2.7832 

2.7839 

2.7646 

10 

10 

2.7863 

2.7860 

2.7868 

2,7875 

2.7882 

2.7889 

2.7896 

2.7903 

2.7910 

2.7917 

10 

20 

2.7924 

2.7931 

2.7938 

2.7945 

2.7952 

2.7959 

2.7966 

2.7973 

2.7980 

2.7987 

10 

30 

2.7993 

2.8000 

2.8007 

2.8014 

2.8021 

2.8028 

2.8035 

2.8041 

2.8048 

2.8055 

10 

40 

2.8062 

2.8069 

2^75 

2.8082 

2.8089 

2.6096 

2.8102 

2.8109 

2.8116 

2.8122 

10 

50 

2.8129 

2.8136 

2.6142 

2^149 

2.8156 

2.8162 

2.8169 

2.8176 

2.8182 

2.8189 

0  11 

0 

8.8195 

2.8202 

8.6209 

2.8215 

2.6222 

2.8228 

2.8235 

2.8241 

2.8248 

2.8254 

11 

10 

2.8261 

2.8267 

2.6274 

2.6280 

2.8287 

2.6293 

2.8299 

2.8306 

8.8312 

2.8319 

u 

20 

2.8325 

2.8331 

2.8336 

2.8344 

2.8851 

2.8357 

2.8363 

2.8370 

2.8376 

2.8382 

11 

30 

2.8388 

2.8395 

2.8401 

2.8407 

2.8414 

2.8420 

2.8426 

2.8432 

2.8439 

2.8445 

11 

40 

2.8451 

2.8457 

8.8463 

2.8470 

2.6476 

2.6482 

2.8488 

2.8494 

2.8500 

2.8506 

11 

50 

2.6513 

2^19 

2.6525 

2.8531 

2.6537 

2.8543 

2.8549 

2.8555 

2.8561 

2.8567 

0  12 

0 

2.6573 

2.6579 

2.6585 

2^591 

2.8597 

2.8603 

2.8609 

2.8615 

2.8621 

2.8627 

12 

10 

2.8633 

2.8639 

2.8645 

2.8651 

2.8657 

2.6663 

2.8669 

2.8675 

2.8681 

2.8686 

12 

20 

2.8692 

2.8698 

2.8704 

2.8710 

2.8716 

2.8722 

2.8727 

2.8733 

2.8739 

2.8745 

12 

30 

2.8751 

2.8756 

2.8762 

2.8768 

2.8774 

2.6779 

2.8785 

2.8791 

2.8797 

2.6802 

12 

40 

2^808 

2.6814 

2.8820 

2.6825 

2.8631 

2.8837 

2.6842 

2.8848 

2.8854 

2.8659 

12 

50 

2.6865 

2.6871 

2.8876 

2.6882 

2.8887 

2.6893 

2.8899 

2.8904 

2.8910 

2.8915 

0  13 

0 

2.6921 

2.6927 

2J6932 

2.6938 

2.8943 

2.8949 

2.8954 

2.8960 

2.8965 

2.8971 

13 

10 

2.8976 

2.8982 

2.8987 

2.8993 

2.8998 

2.9004 

2.9009 

2.9015 

2.9020 

2.9025 

13 

20 

2.9031 

2.9036 

2.9042 

2.9047 

2.9053 

2.9058 

2.9063 

2.9069 

2.9074 

2.9079 

13 

30 

2.9085 

2.9090 

2.9096 

2.9101 

2.9106 

2.9112 

2.9117 

2.9122 

2.9128 

2.9133 

13 

40 

2.9138 

2.9143 

2.9149 

2.9154 

2.9159 

2.9165 

2.9170 

2.9175 

2.9180 

2.9186 

13 

50 

2.9191 

2.9196 

2.9201 

2.9206 

2.9212 

2.9217 

2.9222 

2.9227 

2.9232 

2.9238 

0  14 

0 

2.9243 

2.9246 

2.9253 

2.9258 

2.9263 

2.9269 

2.9274 

2.9279 

2.9284 

2.9289 

14 

10 

2.9294 

2.9299 

2.9304 

2.9309 

2.9315 

2.9320 

2.9325 

2.9330 

2.9335 

2.9340 

14 

20 

2.9345 

2.9350 

2.9355 

2.9360 

2.9865 

2.9370 

2.9375 

2.9380 

2.93d5 

2.9390 

14 

30 

2.9395 

2.9400 

2.9405 

2.9410 

2.9415 

2.9420 

2.9425 

2.9430 

2.9435 

2.9440 

U 

40 

2.9445 

2.9450 

2.9455 

2.9460 

2.9465 

2.9469 

2.9474 

2.9479 

2.9484 

2.9489 

14 

50 

2.9494 

2.9499 

2.9504 

2.9509 

2.9513 

2.9518 

2.9523 

2.9528 

2.9533 

2.9538 

0  15 

0 

2.9542 

2.9547 

2.9552 

2.9557 

2.9562 

2.9566 

2.9571 

2.9576 

2.9581 

2.9586 

15 

10 

2.9590 

2.9595 

2.9600 

2.9605 

2.9609 

2.9614 

2.9619 

2<9624 

2.9628 

2.9633 

15 

20 

2.9638 

2.9643 

2.9647 

2.9652 

2.9657 

2.9661 

2.9666 

2.9671 

2.9675 

2.9680 

15 

30 

2.9685 

2.9689 

2.9694 

2.9699 

2.9703 

2.9708 

2.9713 

2.9717 

2.9722 

2.9727 

15 

40 

2.9731 

2.9736 

2.9741 

2.9745 

2.9750 

2.9754 

2.9759 

2.9763 

2.9768 

2.9773 

15 

50 

2.9777 

2.9782 

2.9786 

2.9791 

2.9795 

2.9800 

2.9805 

2.9809 

2.9814 

2.9818 

0  16 

0 

2.9823 

2.9827 

2.9832 

2.9836 

2.9841 

2.9845 

2.9850 

2.9854 

2.9859 

2.9663 

16 

10 

2.9868 

2.9872 

2.9877 

2.9881 

2.9886 

2.9890 

2.9894 

2.9899 

2.9903 

2.9908 

16 

20 

2.9912 

2.9917 

2.9921 

2.9926 

2.9930 

2.9934 

2.9939 

2.9943 

2.9948 

2.9952 

16 

30 

2.9956 

2.9961 

2.9965 

2.9969 

2.9974 

2.9978 

2.9983 

2.9987 

2.9991 

2.9996 

16 

40 

3.0000 

3.0004 

3.0009 

3.0013 

3.0017 

3.0022 

3.0026 

3.0030 

3X)035 

3.0039 

16 

50 

3.0043 

3.0048 

3.0052 

3.0056 

3.0060 

3.0065 

3.0069 

3.0073 

3.0077 

3.0082 

0  17 

0 

3.0066 

3.0090 

3.0095 

3.0099 

3.0103 

3.0107 

3.0111 

3j0116 

3.0120 

3.0124 

17 

10 

3.0128 

3.0133 

3.0137 

3.0141 

3.0145 

3.0149 

3.0154 

3.0158 

3.0162 

3.0166 

17 

20 

3.0170 

3.0176 

3.0179 

3.0183 

3.0187 

3.0191 

3.0195 

3.0199 

3.0204 

2.0208 

17 

30 

3.0212 

3.0216 

3.0220 

3.0224 

3.0228 

3X)233 

3.0237 

3.0241 

3.0245 

3.0249 

17 

40 

3.0253 

3.0257 

3.0261 

3.0265 

3.0269 

3.0273 

3.0278 

3.0282 

3.0286 

3.0290 

17 

50 

3.0294 

3.0298 

3.0302 

3.0306 

3.0310 

3.0314 

3.0318 

3.0322 

3.0326 

3.0330 

0  18 

0 

3.0334 

3.0338 

3.0342 

3.0346 

3.0350 

3.0354 

3.0358 

3j0362 

3.0366 

3.0870 

18 

10 

3.0374 

3.0378 

3.0382 

3J0SSG 

3.0390 

3.0394 

3  0398 

3.0402 

3.0406 

3.0410 

18 

20 

3.0414 

3.0418 

3i)422 

3.0426 

3.0430 

3.0434 

3.0438 

3.0441 

3.0445 

3.0449 

<    18 

30 

3.0453 

3.0457 

3.0461 

3.0465 

3.0469 

3.0473 

3.0477 

3.0481 

3.0484 

3.0488 

18 

40 

3.0492 

3.0496 

3j0500 

3i)504 

3.0508 

34)512 

3.0515 

3.0519 

3.0523 

3.0527 

18 

50 

3^531 

3.0535 

3.0538 

3.0542 

3.0546 

3.0550 

3.0554 

3.0558 

3.0561 

3.0565 

0  19 

0 

3i)569 

8.0573 

3.0577 

3.0580 

3.0584 

3.0588 

3i)592 

3.0596 

3.0599 

3.0603 

19 

10 

3U)607 

3.0611 

3.0615 

3.0618 

3.0622 

3.0626 

3X)630 

3.0633 

3.0637 

3.0641 

19 

20 

3.0645 

3.0648 

3.0652 

3.0656 

3.0660 

3.0663 

3.0667 

3.0671 

3.0674 

3.0678 

19 

30 

3.0682 

3.0686 

3.0689 

3.0693 

3.0697 

3.0700 

3.0704 

3.0708 

3.0711 

3.0715 

19 

40 

3.0719 

3.0722 

3.0726 

3.0730 

3.0734 

3.0737 

3.0741 

3.0745 

3.0748 

3.0752 

19 

50 

3.0755 

3.0759 

3.0763 

3.0766 

3.0770 

3X)774 

3.0777 

3.0781 

3.0785 

3.0788 
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TABLE    I. 


LOGABITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIMB.              | 

Arc 

d 

i 

i 

3 

4 

6 

d 

7 

8 

9 

5^0'-    J.. 

8.0792 

8.0795 

3.0799 

8.0803 

8.0806 

8.0810 

8.0813 

8.0817 

8.0821 

3X»824  1 

20 

10 

3.0828 

3.0831 

3.0885 

3.0839 

8.0842 

8.0846 

8.0849 

8.0858 

8.0856 

8J>860 

20 

20 

3.0864 

3.0867 

3.0871 

3.0874 

3.0878 

8.0881 

8.0885 

8.0888 

8.0892 

3.0896 

20 

30 

8.0899 

8.0903 

8.0906 

8.0910 

8.0913 

8.0917 

8X)920 

8.0924 

8.0927 

3J0931 

20 

40 

8.0934 

3.0938 

8.0941 

8.0945 

3.0948 

8.0952 

8.0955 

8.0959 

8.0962 

3.0966 

20 

50 

3.0969 

3.0973 

3.0976 

3.0980 

3.0983 

8.0986 

8.0990 

8.0993 

8.0997 

8.1000 

0  21 

0 

8.1004 

8.1007 

3.1011 

3.1014 

3.1017 

8.1021 

8.1024 

8.1028 

8.1031 

3.1036 

21 

10 

8.1038 

8.1041 

3.1045 

8.1048 

8.1052 

8.1055 

8.1059 

8.1062 

3.1065 

3.1069 

21 

20 

8.1072 

3.1075 

3.1079 

3.1082 

8.1086 

8.1089 

3.1092 

3.1096 

3.1099 

3.1103 

21 

30 

3.1106 

8.1109 

3.1113 

8.1116 

8.1119 

8.1123 

3.1126 

3.1129 

3.1133 

3.1136 

21 

40 

3.1139 

8.1143 

3.1146 

3.U49 

8.1158 

3.1156 

8.1159 

3.1163 

3.1166 

3.1169 

21 

50 

3.1173 

3.1176 

3.1179 

81183 

8.1186 

3.1189 

8.1198 

3.1196 

3.1199 

8.1202 

0  23 

0 

3.1206 

3.1209 

3.1212 

8.1216 

8.1219 

3.1222 

3.1225 

3.1229 

8.1232 

3.1235 

22 

10 

3.1239 

3.1242 

3.1245 

3.1248 

3.1252 

3.1255 

3.1258 

8.1261 

3.1265 

3.1268 

22 

20 

3.1271 

3.1274 

3.1278 

3.1281 

8.1284 

8.1287 

3.1290 

8.1294 

3.1297 

3.1300 

22 

30 

8.1303 

3.1307 

3.1310 

8.1313 

3.1316 

3.1319 

3.1323 

3.1326 

8.1329 

3.1332 

22 

40 

3.1335 

3.1339 

S.I342 

8.1345 

3.1348 

3.1351 

3.1355 

3.1358 

3.1361 

3.1364 

22 

50 

3.1367 

3.1370 

3.1874 

8.1377 

8.1380 

3.1388 

3.1386 

3.1389 

8.1392 

3.1396 

0  23 

0 

3.1399 

3.1402 

3.1405 

3.1408 

3.1411 

3.1414 

3.1418 

3.1421 

3.1424 

3.1427 

23 

10 

3.1430 

3.1483 

3.1436 

3.1440 

3.1443 

3.1446 

3.1449 

3.1452 

3.1455 

3.1458 

23 

20 

3.1461 

3.1464 

3.1467 

3.1471 

3.1474 

3.1477 

8.1480 

3.1483 

3.1486 

3.1489 

23 

30 

3.1492 

3.1495 

3.1498 

3.1501 

3.1504 

3.1508 

8.1511 

3.1514 

3.1517 

3.1520 

23 

40 

3.1523 

8.1526 

3.1529 

3.1532 

3.1535 

3.1538 

3.1541 

3.1544 

3.1547 

3.1550 

23 

50 

3.1553 

3.1556 

8.1559 

3.1562 

3.1565 

3.1569 

3.1572 

8.1575 

3.1578 

3.1581 

0  24 

0 

3.1584 

3.1587 

3.1590 

3.1593 

3.1596 

3.1599 

8.1602 

3.1605 

3.16D8 

3.1611 

24 

10 

3.1614 

3.1617 

3.1620 

3.1623 

3.1626 

3.1629 

3.1632 

3.1635 

3.1638 

3.1641 

24 

20 

3.1644 

3.1647 

3.1649 

3.1652 

3.1655 

3.1658 

3.1661 

3.1664 

8.1667 

3.1670 

24 

30 

3.1673 

3.1676 

3.1679 

3.1682 

3.1685 

3.1688 

8.1691 

3.1694 

8.1697 

3.1700 

24 

40 

3.1703 

8.1706 

3.1708 

3.1711 

3.1714 

3.1717 

8.1720 

8.1728 

8.1726 

3.1729 

24 

50 

3.1732 

3.1735 

8.1738 

3.1741 

3.1744 

8.1746 

3.1749 

3.1752 

8.1755 

8.1758 

0  25 

0 

8.1761 

3.1764 

3.1767 

3.1770 

8.1772 

8.1775 

3.1778 

3.1781 

3.1784 

8.1787 

25 

10 

3.1790 

8.1793 

3.1796 

3.1798 

3.1801 

3.1804 

3.1807 

3.1810 

3.1813 

3.1816 

25 

20 

3.1818 

3.1821 

3.1824 

3.1827 

3.1830 

8.1833 

3.1836 

3.1838 

3.1841 

3.1844 

25 

30 

3.1847 

8.1850 

3.1853 

3.1855 

3.1858 

3.1861 

3.1864 

3.1867 

3.1870 

3.1872 

25 

40 

3.1875 

3.1878 

3.1881 

3.1884 

3.1886 

3.1889 

3.1892 

3.1895 

3.1898 

3.1901 

25 

50 

3.1903 

3.1906 

3.1909 

3.1912 

3.1915 

3.1917 

3.1920 

3.1923 

3.1926 

3.1928 

0  26 

0 

3.1931 

3.1934 

3.1937 

3.1940 

3.1942 

3.1945 

3.1948 

3.1951 

3.1953 

3.1956 

26 

10 

3.1959 

3.19G2 

3.1965 

3.1967 

3.1970 

3.1973 

3.1976 

8.1978 

3.1981 

3.1984 

26 

20 

3.1987 

3.1989 

3.1992 

3.1995 

3.1998 

3.2000 

3.2003 

3.2006 

3.2009 

3.2011 

26 

30 

3.2014 

3.2017 

3.2019 

3.2022 

3.2025 

3.2028 

3.2030 

3.2033 

3.2036 

3.2038 

26 

40 

3.2041 

3.2044 

3.2047 

3J20i9 

3.2052 

3.2055 

3.2057 

3.2060 

3.2063 

3.2066 

26 

50 

3.2068 

8.2071 

3.2074 

3.2076 

3.2079 

3.2082 

3.2084 

8.2087 

8.2090 

3.2092 

0  27 

0 

3.2095 

3.2098 

3.2101 

3.2103 

3.2106 

3.2109 

3.2111 

3^114 

3.2117 

3.2119 

27 

10 

3.2122 

3.2125 

3.2127 

3.2130 

3.2133 

3.2135 

3.2138 

3.2140 

3.2143 

3.2146 

27 

20 

3.2148 

3.2151 

3.2154 

3.2156 

3.2159 

3.2162 

3.2164 

3.2167 

3.2170 

3.2172 

27 

30 

3.2175 

3.2177 

3.2180 

3.2183 

3.2165 

3.2188 

3.2191 

3.2193 

3.2196 

3.2198 

27 

40 

3.2201 

3.2204 

3.2206 

3.2209 

3.2212 

3.2214 

3.2217 

3.2219 

3.2222 

3.2225 

27 

50 

3.2227 

3.2230 

3.2232 

3.2235 

3.2238 

3.2240 

3.2243 

3.2245 

3.2248 

3.2250 

0  28 

0 

3.2253 

3.2256 

3.2258 

3.2261 

3.2263 

3.2266 

3.2269 

3.2271 

3.2274 

3.2276 

28 

10 

3.2279 

3.2281 

3.2284 

3.2287 

3.2289 

3.2292 

3.2294 

3.2297 

3^299 

3.2802 

28 

20 

3.2304 

3.2307 

3.2310 

3.2312 

3.2315 

3.2317 

3.2320 

3.2322 

3.2325 

3.2327 

28 

30 

3.2330 

3JS333 

3.2335 

3.2338 

3.2340 

3.2343 

3.2345 

3.2348 

3.2350 

3.2353 

28 

40 

3i2355 

3.2358 

3.2360 

3.2363 

3.2365 

3.2368 

3.2370 

3.2373 

3.2375 

3.2378 

28 

50 

3.2380 

3.2383 

3.2385 

3.2388 

3.2390 

3.2393 

3.2395 

3.2398 

3.2400 

3.2403 

0  29 

0 

3.2405 

3.2408 

3.2410 

3.2413 

3.2415 

3.2418 

3.2420 

3^23 

3.2425 

3.2428 

29 

10 

3.2430 

3.2433 

3.2435 

3.2436 

3.2440 

3.2443 

3.2445 

3.2446 

3.2450 

3.2453 

29 

20 

3.2455 

3.2458 

3.2460 

3.2463 

3.2465 

3.2467 

3.2470 

3.2472 

3.2475 

3.2477 

29 

30 

3.2480 

3.2482 

3.2485 

3.2487 

3.2490 

3.2492 

3.2494 

3.2497 

3.2499 

3J8502 

29 

40 

3.2504 

3.2507 

3.2509 

3.2512 

3.2514 

3.2516 

3.2519 

3.2521 

3.2524 

3J»26 

^ 

50 

3.2529 

3.2531 

3.2533 

3.2536 

3.2538 

3.2541 

3.2543 

3.2545 

3.2548 

3.2550 
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1              L0OABITEDI8  OF  SMALL  AKCS  IN  SPACE  OR  TIME.              | 

f      ^^' 

6 

i 

5 

3 

4 

5 

d 

7 

^ 

9 

li^s^'iA 

3^558 

8.2555 

3.2558 

8.2560 

3.2562 

8.2565 

3.2567 

8.2570 

8.2572 

3.2574 

30 

10 

3.2577 

8.2579 

3.2582 

3.2584 

3.2586 

3^9589 

3.2591 

3.2594 

8.2596 

3.2598 

30 

20 

3.2601 

3.2608 

3.2605 

3i2608 

3.2610 

8.2613 

8.2615 

8.2617 

8,2620 

3.2622 

30 

30 

3.2625 

3.2627 

3.2629 

3.2632 

3.2634 

8.2686 

a2639 

3.2641 

3.2643 

3.2646 

30 

40 

3.2643 

3.2651 

3i2653 

3.2655 

3.2658 

3.2660 

3.2662 

3.2665 

3.2667 

3.2669 

30 

50 

3.2672 

3.2674 

3.2676 

8.2679 

3.2681 

8.2683 

3.2686 

3.2688 

3.2690 

3.2693 

0  31 

0 

3.2695 

3.2697 

8.2700 

3.2702 

3.2704 

3.2707 

3.2709 

3.2711 

8.2714 

3.2716 

31 

10 

3.2718 

8.2721 

3.2723 

3.2725 

3.2728 

3.2730 

3.2732 

3.2735 

3.2737 

3.2739 

31 

20 

3.2742 

3.2744 

8.2746 

3.2749 

3.2751 

8.2753 

8.9755 

8.2758 

3.2760 

3.2762 

31 

30 

3.2765 

3iJ767 

8.2769 

3.2772 

3.2774 

3.2776 

3.2778 

3.2781 

3.2783 

3.2785 

31 

40 

3.2788 

3.2790 

3.2792 

3.2794 

8.2797 

3.2799 

3.2801 

8.2804 

3.2806 

3.2808 

31 

50 

3.2810 

3.2813 

3.2815 

3.2817 

8.2819 

3.2822 

3i2824 

3.2826 

3.2828 

3.2831 

0  32 

0 

3.2883 

3.2885 

3.2838 

3.2840 

3.2842 

3.2844 

3.2847 

3.2849 

3.2851 

8.2858 

32 

10 

3J2856 

3.2858 

3.2860 

8.2862 

8.2865 

3.2867 

3.2869 

3.2871 

3.2874 

3.2876 

32 

20 

3.2878 

8.2880 

3.2882 

3.2885 

3J2887 

3.2889 

8.2891 

3.2894 

8.2896 

3.2898 

32 

30 

3.2900 

8.2908 

3.2905 

3.2907 

3.2909 

8.2911 

3.2914 

8.2916 

8.2918 

3.2920 

32 

40 

3^923 

3.2925 

3.2927 

3.2929 

3Je931 

8.2934 

3.2936 

8.2938 

3.2940 

3.2942 

32 

50 

3^945 

3.2947 

3.2949 

3.2951 

3.2953 

8.2956 

3.2958 

3.2960 

3.2962 

3.2064 

0  33 

0 

8J2967 

3.2969 

3.2971 

3.2973 

3J2975 

8.2978 

3.2980 

3.2982 

3.2984 

3.2986 

33 

10 

3^989 

3.2991 

3.2993 

3.2995 

3.2997 

3.2999 

83002 

33004 

33006 

33008 

33 

20 

3.3010 

3.3012 

3.3015 

33017 

33019 

33021 

33023 

33025 

33028 

33030 

33 

30 

3.3032 

3.3084 

3.3086 

33038 

33041 

33043 

3.8045 

3.3047 

83049 

33051 

35 

40 

3.3054 

3.3056 

3.3058 

3.3060 

33062 

3.3064 

33066 

3.3069 

33071 

33073 

33 

50 

3.3075 

3.3077 

3.3079 

33081 

33084 

33086 

3.3088 

33090 

33092 

33094 

0  34 

0 

3.3096 

3.8098 

3.3101 

33103 

33105 

33107 

33109 

33111 

33113 

33115 

34 

10 

3.3118 

8.3120 

3.3122 

33124 

33126 

33128 

33180 

33132 

33134 

33137 

34 

20 

3.3139 

3.3141 

3.3143 

33145 

33147 

33149 

33151 

33153 

33156 

33158 

34 

30 

3.3160 

3.3162 

3.3164 

33166 

33168 

33170 

33172 

33174 

33176 

33179 

34 

40 

3.3181 

3.3183 

3.3185 

33187 

33189 

33191 

33193 

33195 

33197 

33199 

34 

50 

3^201 

3.3204 

33206 

3.3208 

3.3210 

33212 

33214 

33216 

33218 

33220 

0  35 

0 

3.3222 

3.3224 

3.3226 

33228 

33230 

3.3233 

33235 

33237 

33239 

33241 

35 

10 

3.3243 

3.3245 

3.3247 

3.3249 

33251 

33253 

33255 

33257 

33259 

33261 

35 

20 

3.3263 

3.3265 

3.3267 

33269 

33272 

33274 

33276 

83278 

33280 

33282 

35 

30 

3.3284 

3.3286 

3.3288 

33290 

33292 

33294 

33296 

33298 

33300 

33302 

35 

40 

34»d04 

3.3306 

3.3308 

33310 

33312 

33314 

3.3316 

33318 

33320 

33822 

35 

50 

3.3324 

8.3326 

3.3328 

33330 

33332 

33334 

33336 

33339 

3.3341 

0  36 

0 

8.3345 

3^347 

3.3349 

33351 

33353 

33355 

33357 

33359 

33361 

33368 

36 

10 

3.8365 

8^67 

3.3369 

33371 

33373 

3.3375 

33377 

33379 

33381 

33383 

36 

20 

8^385 

3.3387 

8.3389 

33391 

33393 

33395 

33397 

33398 

33400 

3.3402 

36 

30 

8.3404 

3.3406 

83408 

33410 

3.3412 

33414 

3.3416 

33418 

33420 

33422 

36 

40 

3.3424 

3.8426 

83428 

33430 

33432 

33434 

33436 

33438 

3.3440 

33442 

36 

50 

3.3444 

3.8446 

33448 

33450 

3.3452 

33454 

33456 

33458 

33460 

33462 
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0 

3.8464 

8.3465 

83467 

33469 

33471 

33473 

33475 

3.8477 

33479 

33481 

37 

10 

3.3483 

8.3485 

83487 

33489 

33491 

3.3493 

33495 

3.3497 

33499 

33501 

37 

20 

3.3502 

8.3504 

33506 

83508 

33510 

33512 

33514 

33516 

33518 

33520 

37 

30 

3.3522 

3.3524 

83526 

33528 

33530 

33531 

33533 

33535 

33587 

33539 

37 

40 

3.3541 

3.3543 

83545 

33547 

33549 

33551 

33553 

33555 

33556 

33558 

37 

50 

3.3560 

3.3562 

33564 

33566 

33568 

33570 

33572 

33574 

33576 

33577 
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0 

3.3579 

8.3581 

83583 

33585 

33587 

33589 

83591 

33593 

33595 
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33596 

38 

10 

3.3598 

8.8600 

33602 

33604 

83606 

33608 

33610 

3.3612 

33615 

38 

20 

3.3617 

8.3619 

83621 

33623 

83625 

33627 

33629 

33630 

33632 

3.8634 

38 

30 

3.3636 

8.8638 

83640 
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33644 

33646 

33647 

33649 
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33653 

38 

40 
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8.8657 
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33677 
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0 
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83696 
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83701 
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39 

30 

3.3747 
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33758 
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33764 

39 

40 

3.3766 

3.3768 

33769 

33771 

33773 

33775 

33777 

33779 

33780 

33782 

39 

50 

3.3784 

8.3786 

3.3788 

33789 

33791 

33793 

33795 

33797 
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3.3806 
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3.3809 
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3.3813 

3.3815 

33817 
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3.3822 

3.3824 

3.3826 

3.3827 
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3.3833 
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20 
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3.3840 

3.3842 

3.3844 

3.3845 

3.3847 
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3.3851 
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33854 

40 

30 

3^856 

3.3858 

3.3860 

3.3861 

3.3863 

3.3865 

3.3867 

3.3869 
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40 

40 
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3.3877 

3.3879 

3.3881 

3.3883 

3.8885 

3.8886 
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40 

50 

3.3892 

3.3893 

3.3895 

3.3897 

3.3899 

^.3901 

3.3902 

3.3904 
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.   41 

0 

3.3909 

3^911 

3.3913 

3.3915 

3.3916 

3.3918. 

3.3920 

3.3922 

33923 

33925 

41 

10 

3.3927 

3.3929 

3.3930 

3.3982 

3.3934 

3.3936 

3.3938 

3.3939 

33941 

33943 

41 

20 

3.3945 

3.3946 

3.3948 

3.3950 

3.3952 

3.3953 

3.3955 

33957 
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33960 

41 

30 
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3.3964 

3.3965 

3.3967 

3.3969 

3.3971 

3.3972 

33974 

33976 

33978 

41 

40 

3.3979 

3.3981 

3.3983 

3.3985 

3.3986 

3.3988 

3.3990 

33992 

33993 
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41 

50 
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3.3998 
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3.4002 

34004 
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34007 
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3.4011 

34012 
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0 

3.4014 

3.4016 

3.4017 

3.4019 

3.4021 

34023 

3.4024 

34026 

34028 

34029 

48 

10 

3^031 

3.4033 

34035 

34086 

3.4038 

34040 

34041 

3.4043 

34015 

34047 

42 

20 

3.4048 

3.4050 

34052 

3.4053 

34055 

3.4057 

3.4059 

34060 

34062 

34064 

42 

30 

3.4065 

3.4067 

34069 

3.4071 

3.4072 

3,4074 

34076 

34077 

34079 

34081 

42 

40 

3.4082 

3.4084 

34086 

3.4087 

3.4089 

3.4091 

34093 

34094 

34096 

34098 

42 

50 

3.4099 

3.4101 

34103 

34104 

34106 

34108 

3.4109 

3.4111 

34113 

34115 
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0 

3.4116 

3.4118 

34120 

84121 

3.4123 

34125 

^4126 

34128 

34180 

3413L 

43 

10 

3.4133 

3.4135 

34136 

34188 

34140 

34141 

3.4143 

34145 
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34148 

43 

20 

3.4150 

3.4151 

34153 
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34156 

34158 

34160 

34161 
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34165 

43 

80 

3.4166 

3.4168 

34170 

34171 

34173 

34175 

34176 

34178 

34U0 

34181 

43 

40 

3.4183 

3.4185 

34186 

34188 

84190 

34191 

34193 

34195 

34196 

34198 

43 

50 

3.4200 

3.4201 

34203 

34205 

3.4206 

34208 

34209 

34211 

34213 

34214 

0  44 

0 

3.4216 

3.4218 

3.4219 

34221 

34223 

34224 

3.4226 

34228 

342(9 

34231 

44 

10 

3.4232 

3.4234 

34236 

34287 

34239 

34241 

34242 

34244 

34246 

34247 

44 

20 

3.4249 

34250 

34252 

34254 

3.4255 

34257 

34259 

3.4260 

34262 

3.4263 

44 

30 

3.4265 

3.4267 

34268 

34270 

34272 

34273 

34275 

34276 

34278 

34280 

44 

40 

8^281 

3.4283 

34285 

34286 

34288 

34289 

34291 

34293 

34294 

34296 

44 

50 
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3.4299 

3.4301 

34302 

34304 

3.4306 

3.4307 

84309 

34310 

34312 

0  45 

0 

3.4314 

3.4315 

3.4317 

34318 

3.4320 

3.4322 

34323 

34325 

34326 

34128 

45 

10 

3^330 

3.4331 

34333 

34334 

3.4336 

34338 

3.4339 

34341 

34342 

34144 

45 

20 

3.4346 

3.4347 

3.4349 

34350 

3.4352 

3.4354 

3.4355 

3.4357 

34358 

34860 

45 

30 

3.4362 

3.4363 

34365 

3.4366 

3.4368 

34370 

34371 

34373 

34374 

34376 

45 

40 

3.4378 

3.4379 

3.4381 

34382 

3.4384 

3.4385 

3.4387 

3.4389 

34390 

34392 

45 

50 

3.4393 

34395 

3.4396 

34398 

3.4400 

3.4401 

3.4403 

3.4404 

84406 

34408 

0  46 

0 

3.4409 

3.4411 

3.4412 

3.4414 

3.4415 

34417 

3.4419 

34420 

84422 

34428 

46 

10 

3.4425 

3.4426 

3.4428 

3.4429 

3.4431 

34433 

34434 

34436 

34437 

34439 

46 

20 

3.4440 

3.4442 

3.4444 

34445 

3.4447 

34448 

8.4450 

34451 

84453 

34454 

46 

30 

3.4456 

3.4458 

3.4459 

34461 

.  3.4462 

34464 

3.4465 

84467 

84468 

34470 

46 

40 

3.4472 

3.4473 

3.4475 

34476 

3.4478 

34479 

34481 

34482 

34484 

34486 

46 

50 

3.4487 

3.4489 

*  3.4490 

34492 

3.4493 

34495 

34496 

3.4498 

34499 

3.4501 

0  47 

0 

3.4502 

3.4504 

34506 

34507 

34509 

34510 

34512 

34513 

34515 

34516 

47 

10 

3.4518 

3.4519 

34521 

34522 

34524 

34526 

3.4527 

34529 

84580 

3.4532 

47 

20 

3.4533 

3.4535 

34536 

34538 

34539 

34541 

3.4542 

34544 

84545 

34547 

47 

30 

3.4548 

3.4550 

34551 

34553 

34555 

34556 

34558 

34559 

8.4561 

34662 

47 

40 

3.4564 

34565 

34567 

34568 

34570 

3.4571 

3.4573 

34574 

34576 

3.4577 

47 

50 

3.4579 

3.4580 

34582 

34583 

34585 

34586 

3.4588 

34589 

34591 

3.4592 

0  48 

0 

3.4594 

3.4595 

34597 

34598 

34600 

34601 

3.4603 

34604 

34606 

34607 

AS 

10 

3^609 

3.4610 

3.4612 

34613 

3.4615 

34616 

3.4618 

3.4619 

34621 

34622 

48 

20 

3.4624 

3.4625 

34627 

34628 

34630 

34631 

34633 

34634 

34636 

34687 

48 

30 

3.4639 

3.4640 

34642 

34643 

34645 

34646 

34648 

34649 

34651 

34652 

48 

40 

3.4654 

3.4655 

34657 

34658 

3.4660 

34661 

34663 

34664 

3.4666 

34667 

48 

50 

3.4669 

3.4670 

34672 

34673 

34675 

34676 

34678 

34679 

34681 

34682 

0  49 

0 

3.4683 

3.4685 

34686 

34688 

34689 

3.4691 

34692 

34694 

34695 

34697 

49 

10 

3.4698 

3.4700 

34701 

34703 

34704 

34706 

34707 

34709 

34610 

34711 

49 

20 

3.4713 

3.4714 

3.4716 

34717 

3.4719 

34720 

34722 

34723 

34725 

34726 

49 

30 

3.4728 

3.4729 

34730 

34732 

34733 

3473$ 

34736 

34738 

34739 

3.4741 

49 

40 

3.4742 

3.4744 

34746 

34747 

34748 

34749 

34751 

34752 

34754 

34755  1 

49 

50 

3.4757 

3.4758 

34760 

34761 

34763 

34764 

34765 

34767 

34768 

34770j 
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LOGARITHMS  OF  SMALL  AKCS  IN  SPACE  OR  TIME.          ~]| 
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3.4773 

84774 

34776 

3.4777 

34778 

34780 

34781 

34783 

84784 

60    10 

34786 

3.4787 

34789 

3.4790 

34791 

34793 

84794 

34796 

34797 

34799 

60    20 

8.4800 

3.4802 

34803 

3.4804 

84806 

34807 

34809 

34810 

34812 

34813 

50    30 

3.4814 

3.4816 

34817 

3.4819 

34820 

34822 

34823 

34824 

34826 

3.4827 

50   40 

3.4829 

8.4830 

34832 

34833 

34834 

84836 

34837 

34839 

34840 

34842 

50   50 

3.4843 

8.4844 

34846 

3.4847 

3.4849 

34850 

34852 

34853 

34854 

34856 

0  51      0 

8.4857 

3.4859 

34860 

34861 

8.4863 

34864 

34866 

34867 

34869 

34870 

51    10 

3.4871 

3.4873 

84874 

84876 

3.4877 

84878 

84880 

34881 

34883 

3.4884 

51    20 

3.4886 

3.4887 

84888 

34890 

3.4891 

34893 

34894 

34895 

34897 

34898 

51    SO 

3.4900 

3.4901 

34902 

84904 

34905 

84907 

34908 

34909 

3.4911 

34912 

51    40 

3.4914 

3.4915 

3.4916 

34918 

34919 

34921 

84922 

34923 

34925 

34926 

51    50 

3.4928 

3.4929 

34930 

34932 

34933 

34935 

34936 

34937 

34989 

34940 
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8.4942 

84943 

34944 

34946 

84947 

34949 

34950 

34951 

34953 

34954 

52    10 
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34957 

34958 

34960 

d496r 

34962 

34964 

34965 

34967 

34968 

52    20 

3.4969 

3.4971 

34972 

34973 

3.4975 

34976 

34978 

84979 

34980 

34982 

52    30 

3.4983 

3.4984 

34986 

34987 

34989 

34990 

34991 

34993 

34994 
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52    40 
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3.4998 

3.5000 

3.5001 

3.5002 

3.6004 

3.6005 
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3.5008 

3J»009 

52    50 

8^11 

8.5012 

3.5013 

3.5015 

3.5016 

3.5017 

3.5019 

3.6020 

3.50$2 

34^023 

0  58      0 

3J^024 

3.5026 

3.5027 

3.50^8 

3.5030 

3.5031 

8.5032 

3.5034 

dJ(085 

3.5037 
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3.5038 

3.5039 

3.5041 

3.5042 

3.5043 

3.5045 

3.5046 

3.5047 

3JM)49 

3JM)50 

58    20 

3^051 

3.5053 

3.5054 

3.5056 

3.5057 

3.5058 

3.5060 

3.5061 

3.5062 

3.5064 

58    30 

3.5065 

8.5066 

3.5068 

3.5069 

3.5070 

3.5072 

3.6073 

3.6075 

3.5076 

3JH)77 

58    40 

3.5079 

3JM)80 

3.5081 

3.5083 

3.5084 

3.5085 

3.6087 

3.5088 

3.5089 

3J>091 

58    50 

dJ»092 

3.5093 

3.5095 

3.5096 

3.5097 

3.5099 

3.6100 

3.5101 

3.5103 

3.5104 

0  54      0 

8.5105 

3.5107 

3.5108 

3.5109 

3.5111 

3.5112 

3.5113 

^.6115 

3.6116 

3J»117 

54    10 

3.5119 

3.5120 

3.5122 

3.5123 

3.5124 

3.5126 

8.5127 

3.5128 

3.5180 

3i^l31 

64    20 

3.5132 

3.5134 

3.5135 

3.5186 

3.5138 

3.5139 

3.5140 

3.5141 

3.5143 

3.5144 

54    30 

3.5145 

3.5147 

3.5148 

3.5149 

3.5151 

3.5152 

3.5153 

3.5155 

3.5156 

SJil57 

54    40 

8.5159 

3.5160 

3.5161 

3.5163 

3.5164 

3.5165 

3.6167 

3.6168 

3.5169 

3.5171 

54    50 

8.5172 

8J^17S 

3.5175 

3.5176 

3.5177 

3.6179 

3.5180 

3.5181 

3.5183 

3.5184 

0  55      0 

3i»185 

8.5186 

3.5188 

8.5189 

3.5190 

3.5192 

3.5193 

8.5194 

3.5196 

34(197 

55    10 

8.5198 

3.5200 

3.5201 

3.5202 

3.5204 

3.5205 

3.5206 

3.5207 

3J»209 

3i(210 

55    20 

3i>211 

di^213 

8.5214 

3.5215 

3.5217 

3.5218 

3.5219 

3.5221 

3.5222 

3.5223 

55    30 

3J»224 

3.5226 

3.6227 

3.5228 

3.5230 

3.5231 

3.5232 

3.6234 

3.5235 

34^236 

55    40 

3.5237 

3.5239 

3.5240 

3.5241 

3.5243 

3.5244 

3.5245 

3.5247 

3.5248 

34(249 

55    50 

3.5250 

3.5252 

3.5253 

3.5254 

3.5256 

3.5257 

3.5258 

3.5260 

3.5261 

3.5262 

0  56      0 

8J»263 

3.5265 

3.5266 

3.5267 

3.5269 

3.5270 

3.5271 

8.5272 

3.5274 

3.5276 

56    10 

3.5276 

di>278 

3.5279 

3.5280 

3.5281 

3.5283 

3.5284 

3.5285 

3.6287 

3.5288 

56    20 

3.5289 

3.5290 

3.5292 

3.6293 

3.5294 

3.5296 

3.5297 

3.5298 

3.5299 

3.5301 

56    30 

8.5302 

3.5303 

8.5305 

3.5306 

3.5307 

3.5308 

3.5310 

8.5311 

3.5312 

3.5314 

56    40 

3i»315 

3.5316 

3.5317 

3.5319 

3.5320 

3.5321 

3.5322 

3.5324 

3.5325 

3.5326 

56    50 

3.5328 

3J>329 

3.5330 

3.5381 

3.5333 

3.5334 

3.5335 

3.5336 

3.6338 

3.5839 

0  57      0 

3.5340 

3.5342 

3.5343 

3.5344 

3.5345 

3.5347 

3i»348 

3.5349 

3.5350 

3.5352 

57    10 

8.5353 

3.5354 

3.5355 

3.5357 

3.5358 

3.6359 

3.5361 

3.5362 

3.5363 

3.5364 

57    20 

SJ»366 

3J>d67 

3^^368 

3.5369 

3.5371 

3.5372 

3.5373 

3.5374 

3.5376 

3.5377 

57    30 

3.5378 

3.5379 

3.5381 

3.5382 

3.5383 

3.5384 

3.5386 

8.5387 

3.6388 

3.5390 

57    40 

3.5391 

3.5392 

3.5393 

3Ji395 

3^^396 

8.5397 

3.5398 

3.5400 

3.5401 

3.5402 

57    50 

3.5403 

3.5405 

3.5406 

3.5407 

3.5408 

3.5410 

3.5411 

3.5412 

3.5413 

3.5415 

0  58     0 

8JM16 

8.5417 

8.5418 

3.5420 

3.5421 

3.5422 

3.5423 

3.5425 

3.5426 

3.5427 

58    10 

3.5428 

3.5429 

3.5431 

3.5432 

3.5433 

3.5434 

3  5436 

3.5437 

3.5438 

3.5439 

58    20 

3.5441 

3.5442 

3^448 

3.5444 

3.5446 

8.5447 

3.5448 

3.5449 

3.5451 

3.5452 

58    30 

di>458 

3.5454 

3.6456 

3.5467 

3.5458 

3.5459 

3.5460 

3.5462 

3.5463 

3.5464 

58    40 

8.5465 

3.5467 

3.5468 

3.5469 

8.5470 

3.5472 

3.5473 

3.5474 

3.5475 

3.5477 

58    50 

8.5478 

8.5479 

3.5480 

3.5461 

3J>483 

3.5484 

3.5485 

3  5486 

3.5488 

34(489 

0  52      0 

3.5490 

3.6491 

3.5492 

3.5494 

3.5495 

3.5496 

3.5497 

3.5499 

3.5500 

34(501 

59    10 

8.5502 

3.5504 

3.5505 

3.5506 

3.5507 

3.5508 

3.5510 

3.5511 

3.5512 

34(518 

59    20 

3.5514 

3.5516 

3.5517 

3.5518 

3.5519 

3.5521 

3.5522 

3.5523 

3.5524 

3.5525 

59    30 

3.6527 

3.5528 

3.5529 

3.5530 

3i^532 

3.5533 

3.5534 

3.5535 

3.5536 

8.5538 

59    40 

3Ji589 

3.5540 

3.5541 

3.5542 

3:6544 

3.5545 

3.5.546 

3.5547 

3.5549 

34(550 

59    50 

3.5551 

3.5552 

3.5553 

3.5555 

3JS556 

3.5557 

3.5558 

3.5559 

3.5561 

8.6562 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

n 

Aic. 

d 

1 

i 

J' 

3 

4 

6 

6 

7* 

8 

9 

^  <{-•&.] 

3^568 

3.5564 

8.5565 

3.6567 

8JS668 

8.5569 

3.5570 

8.5571 

8.6573 

34(674 

0 

10 

3^575 

3.5576 

3.5577 

3.6579 

8.5580 

3.5581 

3.6583 

3.5583 

8.5565 

34(586 

0 

20 

3.5587 

3.5588 

3.5589 

3.5591 

8.5598 

3.5593 

84(594 

84(595 

8.5597 

3.5596 

0 

30 

3.5599 

3.6600 

3.5601 

3.5603 

8.5604 

8.6606 

8.5606 

3.6607 

8.6609 

34(610 

0 

40 

3.5611 

3.5612 

3.6613 

3.5615 

8.5616 

8.6617 

34»618 

3.6619 

8.5681 

3.5622 

0 

50 

.3^623 

3.6624 

3.6685 

3.6686 

S4M28 

8.6689 

8.5630 

8.6631 

8.6682 

3.5634 

1    1 

0 

3^635 

3.5636 

8J^687 

3.5688 

8J640 

84(641 

3.5648 

8.6643 

3.5644 

35645 

10 

3.5647 

3.5648 

3.6649 

8.6650 

8.5651 

8.6653 

3.6664 

84(655 

8.5656 

3.5657 

20 

3^658 

3.5660 

3i»661 

3.6662 

8.5663 

8.6664 

8.5666 

8.5667 

3.5668 

3.5669 

30 

8.5670 

3.5671 

3.5673 

8.6674 

8.5676 

8.6676 

3.5677 

8.5678 

84(680 

3.5681 

40 

3.5682 

3.5683 

3.5684 

3.6686 

3J»687 

3.6688 

8.5689 

84(690 

3.5691 

3.5693 

50 

3.5694 

3.5695 

3.6696 

3.5697 

3.5698 

3.5700 

84(701 

8.5703 

84(793 

3.5704 

1     8 

0 

8.6705 

8iJ707 

3.5708 

3.6709 

8.5710 

8.6711 

8.6713 

84(714 

8.5715 

34(716 

10 

8.5717 

3.5718 

3.6719 

3.5781 

8.6728 

84(723 

3.5784 

84(735 

3.5786 

35728 

20 

3.5729 

3.5730 

8.5781 

8.6782 

8.5733 

8.5735 

3.6736 

34(737 

34(788 

3.5739 

30 

3.5740 

3.5741 

3.6748 

8J^744 

3.5745 

8.5746 

8.6747 

84(748 

34(750 

3.5751 

40 

8.5752 

8.5753 

3.6754 

3.6765 

8.6756 

3.6758 

8.6759 

3.5760 

8.5761 

34(762 

50 

8.5763 

3.6765 

8.6766 

8.6767 

8.5768 

3.5769 

3.6770 

3.5771 

8.5773 

3.5774 

1     3 

0 

8.6775 

8.5776 

3.6777 

8.6778 

8.6780 

84»781 

8.5783 

86783 

8.5784 

3.6785 

10 

3i»786 

8.6788 

8.6789 

3.6790 

8.5791 

8.5792 

8.6798 

3.5794 

3.5796 

3.5797 

20 

8.5798 

8.5799 

3.5800 

8.6801 

3.5808 

8.5804 

3.6805 

3.5806 

3.5807 

3.5808 

30 

8.5809 

3.5810 

8.5812 

3.6813 

3.5814 

8.5815 

3.6816 

84(817 

3.5818 

3.5819 

40 

3.5821 

3.5822 

a.6823 

3.5824 

8.5825 

3.6886 

3.6827 

8.5889 

3.5880 

3.5831 

50 

8.5832 

8.5833 

3.6834 

3.6885 

8.6837 

34(838 

8.5889 

8.6840 

8.5841 

3.6643 

1     4 

0 

8.5843 

3.5844 

8.6846 

84(847 

3.5848 

8ii849 

3.5850 

8.6851 

8.5858 

3.5853 

10 

8.5855 

3J»856 

8.6867 

8.5868 

8.5859 

3.6860 

3.5861 

8.5883 

3.5864 

3.5865 

20 

8.5866 

3.5867 

8.5868 

3.6869 

8.5870 

3.6871 

8.5878 

8.6874 

3.6875 

3.5876 

30 

3.5877 

8.5878 

3.5879 

3.6880 

8.5882 

34»883 

3.5884 

8.5885 

3.5886 

3.5887 

40 

3.5888 

8.5889 

8.5891 

8.6892 

3.5893 

8.6894 

3.5895 

3.5896 

8.5897 

3.5898 

50 

3i»899 

8.5901 

8.5902 

8.6903 

8.6904 

3.6905 

84(906 

8.5907 

8.5908 

3.5910 

1     5 

0 

3.5911 

8.5912 

3.5913 

8.6914 

8.5915 

8.6916 

3.6917 

8.5918 

8.5980 

3.5921 

10 

8.5922 

3.6923 

8.5924 

8.6985 

3.5926 

8.6927 

3.5988 

3.5930 

8.5931 

3.5938 

20 

3.5838 

3.5934 

3.5935 

3.5986 

3.5937 

8.6938 

8.5940 

3.5941 

3.5948 

3.5943 

30 

3.5944 

3.5945 

3.5946 

3.5947 

3.5948 

3.5949 

3.5951 

8.5959 

8.5953 

3.5954 

40 

8.5955 

3.5956 

3.6957 

3.5958 

8.5959 

8.5960 

3.6962 

8.5963 

8.6964 

3.5965 

50 

3.5966 

S.69B7 

3.6968 

8.6969 

8.5970 

8.6971 

8.6973 

8.5974 

8.5975 

3.5976 

1     6 

0 

8.5977 

3.5978 

8.5979 

3.5980 

3.5981 

3.5988 

3.5984 

3.5985 

3.5986 

3.5987 

10 

3.5988 

3.5989 

3.5990 

3.5991 

3.5992 

3.5993 

3.5994 

8.5996 

3.5997 

3.5998 

20 

3.5999 

3.6000 

3.6001 

3.6002 

3.6003 

3.6004 

3.6005 

8.6006 

8.6008 

3.6009 

30 

3.6010 

8.6011 

3.6012 

8.6013 

3.6014 

3.6015 

3.6016 

8.6017 

8.6018 

3.6090 

40 

3.6021 

8.6022 

3.6023 

3.6084 

3.6025 

3.6086 

3.6027 

3.6028 

8.6089 

3.6030 

50 

3.6031 

3.6033 

8.6034 

8.6035 

3.6036 

3.6037 

8.6038 

3.6089 

8.6040 

3.6041 

I     7 

0 

3.6042 

8.6043 

3.6044 

8.6046 

3.6047 

3.6048 

8.6049 

8.6050 

3.6051 

3.6052 

10 

3.6053 

3.6054 

3.6055 

3.6056 

3.6057 

8.6068 

8.6060 

3.6061 

8.6062 

3.6063 

20 

3.6064 

8.6065 

8.6066 

3.6067 

3.6068 

8.6069 

8.6070 

3.6071 

8.6072 

3.6073 

30 

3.6075 

3.6076 

3.6077 

3.6078 

3.6079 

3.6080 

8.6081 

8.6088 

8.6083 

3.6084 

40 

3.6085 

3.6086 

3.6087 

3.6088 

3.6090 

3.6091 

3.6092 

3.6093 

3.6094 

3.6095 

50 

3.6096 

8.6097 

3.6098 

3.6099 

3.6100 

3.6101 

3.6102 

3.6103 

3.6104 

3.6106 

1     8 

0 

3.6107 

3.6108 

3.6109 

3.6110 

3.6111 

3.6112 

8.6113 

3.6114 

3.6115 

3.6116 

10 

8.6117 

3.6118 

3.6119 

3.6130 

3.6121 

3.6123 

3.6124 

3.6125 

8.6186 

3.6127 

20 

3.6128 

3.6129 

8.6130 

3.6131 

3.6138 

3.6183 

3.6134 

3.6135 

3.6136 

3.6137 

30 

3.6138 

3.6189 

8.6141 

3.6142 

3.6143 

3.6144 

3.6145 

3.6146 

3.6147 

3.6148 

40 

3.6149 

8.6150 

3.6151 

8.6152 

3.6153 

3.6154 

3.6155 

3.6156 

3.6187 

3.6158 

50 

3.6160 

8.6161 

3.6162 

3.6163 

3.6164 

8.6165 

3.6166 

3.6167 

3.6168 

3.6169 

1     9 

0 

3.6170 

3.6171 

3.6172 

3.6173 

3.6174 

3.6175 

3.6176 

3.6177 

8.6178 

3.6179 

10 

3.6180 

3.6182 

3.6183 

3.6184 

3.6185 

3.6186 

3.6187 

3.6188 

3.6189 

3.6190 

20 

3.6191 

3.6192 

3.6193 

3.6194 

3.6195 

3.6196 

8.6197 

8.6198 

3.6199 

3.6200 

30 

3.6201 

3.6202 

3.6203 

3.6204 

3.6206 

3.6207 

3.6208 

3.6209 

3.6210 

3.6211 

40 

3.6212 

3.6213 

3.6214 

3.6215 

3.6216 

3.6217 

8.6218 

3.6219 

8.6280 

3.6281 

50 

3.6222 

3.6223 

3.6224 

3.6225 

3.6826 

3.6227 

3.6228 

3.6229 

3.6230 

3.6231 
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LOGASITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

I 

Arc. 

n 

0 

1 

i 

0 

3 

4 

0 

5 

4 

7 

^ 

s 

!m<;-  d 

8.6232 

3.6284 

3.6235 

3X266 

3.6237 

3X288 

3X239 

3X240 

3X241 

3.6248 

10 

10 

8.6243 

8.6244 

3X245 

3X246 

3.6247 

8X248 

3X249 

3X250 

3X251 

3X252 

10 

20 

3.6258 

3.6254 

3.6255 

3X256 

8.6257 

3.6858 

3X259 

3.6260 

3.6261 

3X262  { 

10 

30 

8.6263 

3.6264 

3X265 

3.6266 

8.6268 

3X869 

3X270 

3.6271 

3.6272 

3X273   ' 

10 

40 

8.6274 

a6275 

3.6276 

3X277 

8.6278 

3X879 

3X880 

3.6281 

3X282 

3.6283  i{ 

10 

50 

8.6284 

8.6285 

3.6286 

3X287 

8.6288 

3.6389 

3.6290 

3.6291 

3.6292 

3.6293 

1  u 

0 

8.6294 

3.6295 

a6296 

3X297 

3.6298 

3.6299 

3.6300 

3.6301 

3.6302 

3.6303   j 

11 

10 

3.6304 

8.6305 

a6306 

3X307 

8.6308 

3X309 

3.6310 

3.6311 

36312 

3.6313 

n 

20 

3.6314 

8.6315 

a6316 

3X317 

3.6318 

3X320 

3.6321 

3.6328 

3.6383 

3X324   ; 

u 

30 

3.63S5 

3.6386 

3.63S7 

3.6388 

8.6329 

8.6330 

3X331 

8.6382 

3.6383 

3.6334   i 

H 

40 

8.6335 

3.6336 

8.6337 

3.638S 

3.6339 

8.6340 

3.6341 

3.6342 

3.6343 

3.6344 

n 

50 

8.6345 

8.6346 

3.6347 

8X348 

8.6349 

8.6350 

3.6351 

8.6352 

3.6353 

3.6354 

1    12 

0 

8.6355 

8.6356 

3.6357 

3.6358 

3.6359 

3.6360 

3.6361 

3X362 

3.6363 

3.6364 

IS 

10 

8.6365 

8.6366 

8.6367 

3.6368 

8.6369 

a6370 

a6371 

3.6372 

3.6373 

3X374 

IS 

20 

3,6375 

8.6376 

8.6377 

3.6378 

8.6379 

3.6380 

a6381 

3.6382 

3.6383 

3.6384 

18 

30 

3.6385 

3.6386 

8.6387 

3.6388 

8.6389 

3.6390 

a6391 

a6392 

3X393 

3X394 

IS 

40 

3.6395 

3.6396 

8.6397 

3.6398 

3.6399 

a6400 

a6401 

8.6402 

3.6403 

3.6404 

IS 

50 

8.6409 

3.6406 

3.6407 

8.6408 

3.6409 

a&iio 

3.6411 

3.6418 

3.6413 

3X414 

1    18 

0 

8.6415 

3.6416 

8X417 

8X418 

8.6419 

8.6480 

3X421 

3.6482 

8.6483 

3.6424 

13 

10 

8.6425 

8.6426 

8X487 

8.6488 

3.6429 

a6430 

3.6431 

8.6432 

8.6433 

3.6434 

13 

20 

8.6435 

8.6436 

8.6437 

8X437 

8.6438 

3X439 

8.6440 

3.6441 

3.6442 

3.6443 

13 

30 

3.6444 

3j6445 

3X446 

8.6447 

3.6448 

3.6449 

8.6450 

3.6451 

3.6452 

3.6453 

13 

40 

8.6454 

8a6455 

8.6456 

3.6457 

8.6458 

3.6459 

3.6460 

8.6461 

3.6462 

3.6463 

13 

50 

8j6464 

3.6465 

3X466 

8X467 

3.6468 

8.6469 

8X470 

3.6471 

8.6472 

3.6473 

1    14 

0 

8.6474 

8.6475 

8X476 

3.6477 

8.6478 

8.6479 

3.6480 

8.6481 

8.6482 

3.6483 

U 

10 

8.6484 

SJU&& 

8.6486 

8.6487 

8.6488 

3.6488 

8X489 

3.6490 

3.6491 

3.6492 

14 

20 

3.6493 

3.6494 

8X495 

3.6496 

8.6497 

8.6498 

3X499 

3.6500 

3.6501 

3.6502 

14 

30 

8.6503 

3.6504 

8X505 

3X506 

8.6507 

8.6508 

8.6509 

3.6510 

8.6511 

3.6512 

14 

40 

3.6513 

3.6514 

3X515 

8X516 

3.6517 

8.6518 

3.6519 

3.6580 

3X581 

3.6521 

14 

50 

3.6522 

3.6523 

8.6524 

3X585 

3.6526 

8X527 

3X528 

3.6529 

8X530 

3.6531 

1    15 

0 

3.6532 

8.6533 

3.6534 

8X535 

3.6536 

3X587 

3X538 

8X539 

3X540 

3.6541 

15 

10 

3.6542 

8.6543 

3X544 

3.6545 

8.6546 

3X547 

3X548 

3X549 

3X549 

3.6550 

15 

20 

3.6551 

3.6552 

3X553 

8X554 

3.6555 

3.6556 

3.6557 

3.6558 

8X559 

3.6560 

15 

30 

3.6561 

8.6562 

3X563 

8.6564 

3.6565 

3X566 

3X567 

3X568 

3.6569 

3.6570 

15 

40 

3.6571 

8.6572 

3.6572 

3X573 

3.6574 

3X575 

3X576 

3.6577 

3.6578 

3.6579 

15 

50 

3.6580 

3.6581 

3X582 

3.6583 

3.6584 

8.6585 

3.6586 

3X587 

3X588 

3.6589 

1    16 

0 

3.6590 

3.6591 

8X592 

3.6593 

8.6593 

3X594 

8X595 

8X596 

3.6597 

3.6598 

16 

10 

8.6599 

3.6600 

3X601 

8X602 

3.6603 

3X604 

8X605 

3X606 

3X607 

3.6608 

16 

20 

8.6609 

3.6610 

3X611 

3.6611 

3.6612 

3X613 

3X614 

3.6615 

3X616 

3.6617 

16 

30 

3.6618 

3.6619 

3X620 

3.6681 

3.6622 

3X623 

3X624 

8X625 

3.6686 

3.6627 

16 

40 

3.6628 

3.6629 

3.6629 

8X630 

3.6631 

3.6632 

3X633 

3X634 

3X635 

3.6636 

16 

50 

3.6637 

3.6638 

3.6639 

3.6640 

3.6641 

3X642 

3X643 

8X644 

3X645 

3.6645 

I   17 

0 

3.6646 

3.6647 

3X648 

3X649 

3.6650 

3X651 

3.6652 

3X653 

3X654 

3.6655 

17 

10 

3.6656 

3.6657 

3X658 

3X659 

3.6660 

3X660 

3.6661 

3X662 

3X663 

3.6664 

17 

20 

3.6665 

3^666 

3X667 

3.6668 

3.6669 

3.6670 

3.6671 

3X672 

3.6673 

3.6674 

17 

30 

3.6675 

3.6675 

3X676 

3X677 

8.6678 

3.6679 

3X680 

3.6681 

3.6688 

3.6683 

17 

40 

3.6684 

3.6685 

3.6686 

3X687 

3X688 

3.6689 

3X689 

3.6690 

3X691 

3.6698 

17 

50 

3.6693 

3.6694 

3X695 

3.6696 

3X697 

3.6698 

3X699 

3X700 

3X701 

3.6708 

1    18 

0 

3.6702 

3.6703 

3X704 

3X705 

8.6706 

3X707 

8X708 

3X809 

3X710 

3.6711 

18 

10 

3.6712 

3.6713 

3X714 

3.6715 

3.6715 

3.6716 

3X717 

3X718 

3X719 

3X720 

18 

20 

3^721 

3.6722 

3.6783 

3X784 

3X725 

3X726 

3X727 

8.6727 

3.6728 

3.6729 

18 

30 

3.6730 

3.6731 

3X732 

3X733 

3X734 

3X735 

3X736 

3X737 

3X738 

3.6738 

18 

40 

3.6739 

3.6740 

3X741 

3.6742 

3X743 

3.6744 

3X745 

3X746 

3X747 

3X748 

18 

50 

8.6749 

3.6750 

3X750 

3X751 

3.6752 

3X753 

3X754 

3X755 

3X756 

3.6757 

1    19 

0 

3.6758 

3.6759 

3X760 

3X761 

8.6761 

3X768 

3X763 

3.6764 

3X765 

3X766 

19 

10 

3.6767 

3.6768 

3X769 

3.6770 

3X771 

3X778 

3X772 

3X773 

3.6774 

3X775 

19 

20 

3.6776 

3.6777 

3.6778 

3X779 

8X780 

3X781 

3X782 

8X782 

3X783 

3X784 

19 

30 

3.6785 

3.6786 

3X787 

3X788 

8X789 

3X790 

3X791 

3X798 

3X792 

3.6793 

19 

40 

3.6794 

3.6795 

3X796 

3X797 

8X798 

3.6799 

3X800 

3X801 

3.6808 

3.6802 

L» 

50 

3.6803 

3.6804 

3.6805 

3X806 

3.6807 

3.6808'  3.6809 

3X810 

3X811 

3.6812 

=h 
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TABLE   I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.               j 

Arc. 

• 

0 

i 

5 

i 

4 

5 

6 

7 

^ 

9 

l*»iM)«.  rfj 

3.6812 

3.6813 

3.6814 

3.6815 

3.6816 

3.6817 

3.6818 

3.6819 

3.6820 

3.6821 

20 

10 

3.6821 

3.6822 

3.6823 

3.6824 

3.6825 

3.6826 

3.6827 

3.6828 

3.68^ 

3.6830 

20 

20 

3.6830 

3.6831 

3.6832 

3.6833 

3.6834 

3.6835 

3.6836 

3.6837 

3.6888 

3.6839   1 

20 

30 

3.6839 

3.6840 

3.6841 

3.6842 

3.6843 

3.6844 

3.6845 

3.6846 

3.6847 

3.6848 

20 

40 

3.6848 

3.6849 

3.6850 

3.6851 

3.6852 

3.6853 

3.6854 

3.6855 

3.68$6 

3.6857 

20 

50 

3.6857 

3.6858 

3.6859 

3.6860 

3.6861 

3.6862 

3.6863 

3.6864 

3.6865 

3.6865 

1    21 

0 

3.6866 

3.6867 

3.6868 

3.6869 

3.6870 

8.6871 

3.6872 

3.6873 

3.6874 

3.6874 

21 

10 

3.6875 

3.6876 

3.6877 

3.6878 

3.6879 

3.6880 

3.6881 

3.6882 

3.6882 

3.6883 

21 

20 

3.6884 

3.6885 

3.6886 

3.6887 

3.6888 

8.6889 

3.6890 

3.6890 

3.6811 

3.6892 

21 

30 

3.6893 

3.6894 

3.6895 

3.6896 

3.6897 

3.6898 

3.6898 

3.6899 

3.6900 

3.6901 

21 

40 

3.6902 

3.6903 

3.6904 

3.6905 

3.6906 

3.6906 

8.6907 

3.6908 

3.6909 

3.6910 

21 

50 

3.6911 

3.6912 

3.6913 

3.6913 

8.6914 

3.6915 

3.6916 

3.6917 

3.6918 

3.6919 

1    22 

0 

3.6920 

3.6921 

3.6921 

3.6922 

3.6923 

3.6924 

3.6925 

3.6926 

3^917 

3.6928 

22 

10 

3.6928 

3.6929 

3.6930 

3.6931 

3.6932 

3.6933 

3.6934 

3.6935 

3.69^6 

3.6936 

22 

20 

3.6937 

3.6938 

3.6939 

3.6940 

3.6941 

3.6942 

3.6943 

3.6943 

3.6944 

3.6945 

22 

30 

3.6946 

3.3947 

3.6948 

3.6949 

3.6950 

3.6950 

3.6951 

3.6952 

3.6953 

3.6954 

22 

40 

8.6955 

3.6956 

3.6957 

3.6957 

3.6958 

3.6959 

3.6960 

3.6961 

3.6962 

3.6963 

22 

50 

3.6964 

3.6964 

3.6965 

3.6966 

3.6967 

3.6968 

3.6969 

3.6970 

3.69T1 

3.6971    H 

1   2S 

0 

3.6972 

3.6973 

3:6974 

3.6975 

8.6976 

3.6977 

3.6978 

3.6978 

3.6979 

3.6980 

23 

10 

3.6981 

3.6982 

3.6983 

3.6984 

3.6984 

3.6985 

3.6986 

3.6987 

3.6988 

3.6989 

23 

20 

3.6990 

3.6991 

3.6991 

3.6992 

3.6993 

3.6994 

3.6995 

3.6996 

3.6997 

3.6998 

23 

30 

3.6998 

8.6999 

3.7000 

3.7001 

3.7002 

3.7003 

3.7004 

3.7004 

3.7005 

3.7006 

23 

40 

3.7007 

3.7008 

3.7009 

3.7010 

3.7010 

3.7011 

3.7012 

3.7013 

3.7014 

3.7015 

23 

50 

3.7016 

3.7017 

3.7017 

3.7018 

3.7019 

3.7020 

3.7021 

3.7022 

3.7023 

3.7023 

I    24 

0 

8.7024 

8.7025 

3.7026 

3.7027 

3.7028 

8.7029 

3.7029 

3.7030 

3.7031 

3.7032 

24 

10 

8.7033 

3.7034 

3.7035 

3.7035 

3.7036 

3.7037 

3.7038 

3.7039 

3.7040 

3.7041 

24 

20 

3.7042 

3.7042 

3.7043 

3.7044 

3.7045 

3.7046 

3.7047 

3.7048 

3.7048 

3.7049 

24 

30 

3.7050 

3.7051 

3.7052 

3.7053 

3.7054 

3.7054 

3.7055 

3.7056 

3.7057 

3.7058 

24 

40 

3.7059 

8.7060 

3.7060 

3.7061 

3.7062 

3.7063 

3.7064 

3.7065 

3.7065 

3.7066 

24 

50 

8.7067 

8.7068 

3.7069 

3.7070 

3.7071 

3  7071 

3.7072 

3.7073 

3.7074 

3.7075 

1   25 

0 

8.7076 

3.7077 

3.7077 

3.7078 

3.7079 

3.7080 

3,7081 

3.7082 

3.70S3 

3.708S 

25 

10 

3.7084 

3.7085 

3.7086 

3.7087 

3.7088 

3.7088 

3.7089 

3.7090 

3.7091 

3.7092 

25 

20 

8.7093 

3.7094 

3.7094 

3.7095 

3.7096 

3.7097 

3.7098 

3.7099 

3.7099 

3.7100 

25 

30 

3.7101 

3.7102 

3.7  las 

3.7104 

3.7105 

3.7105 

3.7106 

3.7107 

3.7108 

3.7109 

25 

40 

3.7il0 

3.7110 

3.7111 

3.7112 

3.7113 

3.7114 

3.7115 

3.7116 

3.7U6 

3.7117 

25 

50 

8.7118 

8.7119 

3.7120 

3.7121 

3.7121 

8.7122 

3.7123 

3.7124 

3.7125 

3.7126 

1    26 

0 

8.7126 

8.7127 

3.7128 

3.7129 

3.7130 

3.7131 

3.7132 

3.7132 

3.7133 

3.7134 

26 

10 

8.7135 

8.7136 

8.7137 

3.7137 

3.7138 

3.7139 

3.7140 

3.7141 

3.7142 

3.7142    1 

26 

20 

3.7143 

3.7144 

3.7145 

3.7146 

3.7147 

3.7147 

3.7148 

3.7149 

3.7150 

3.7151 

26 

30 

3.7152 

8.7153 

8.7153 

3.7154 

3.7155 

3.7156 

3.7157 

3.7158 

3.7159 

3.7159 

26 

40 

3.7160 

3.7161 

3.7162 

3.7163 

3.7163 

3.7164 

3.7165 

3.7166 

3.7167 

3.7168 

26 

50 

3.7168 

3.7169 

3.7170 

3.7171 

3.7172 

3.7173 

3.7173 

3.7174 

3.7175 

8.7176 

1    27 

0 

3.7177 

3.7178 

3.7178 

3.7179 

3.7180 

3.7181 

3.7182 

3.7183 

3.7183 

3.7184 

27 

10 

8.7185 

3.7186 

3.7187 

3.7188 

3.7188 

3.7189 

3.7190 

3.7191 

3.7192 

3.7192 

27 

20 

3.7193 

3.7194 

8.7195 

3.7196 

3.7197 

8.7197 

3.7198 

3.7199 

3.7200 

3.7201 

27 

30 

8.7202 

3.7202 

3.7203 

3.7204 

3.7205 

3.7206 

3.7207 

3.7207 

3.7208 

3.7209 

27 

40 

3.7210 

3.7211 

3.7212 

3.7212 

3.7213 

3.7214 

3.7215 

3.7216 

3.7216 

3.7217 

27 

50 

3.7218 

3.7219 

3.7220 

3.7221 

3.7221 

3.7222 

3.7223 

3.7224 

3.7225 

3.7226 

1   28 

0 

3.7226 

3.7227 

3.7228 

3.7229 

3.7230 

3.7230 

3.7231 

3.7232 

3.7233 

3.7234 

28 

10 

3.7235 

3.7235 

3.7236 

3.7237 

3.7238 

3.7239 

3  7239 

3.7240 

3.7241 

3.7242 

28 

20 

3.7243 

3.7244 

3.7244 

3.7245 

3.7246 

3.7247 

3.7248 

3.7248 

3.7249 

3.7250 

28 

30 

8.7251 

3.7252 

3.7253 

3.7253 

3.7254 

3.7255 

3.7256 

3.7257 

3.7257 

3.7258 

28 

40 

3.7259 

3.7260 

8.7261 

3.7262 

3.7262 

3.7263 

8.7264 

3.7265 

3.7266 

3.7266 

\       28 

50 

3.7267 

3.7268 

3.7269 

3.7270 

3.7271 

3.7271 

3.7272 

3  7273 

3.7274 

3.7275 

1   29 

0 

3.7275 

3.7276 

3.7277 

3.7278 

3.7279 

8.7279 

3.7280 

3.7281 

3.7282 

3.7283 

29 

10 

3.7284 

3.7284 

3.7285 

3.7286 

3.7287 

3.7288 

3.7288 

3.7289 

3.7290 

3.7291 

29 

20 

3.7292 

3.7292 

3.7293 

3.7294 

3.7295 

3.7296 

3.7297 

3.7297 

3.7298 

3.7299 

29 

30 

3.7300 

3.7301 

3.7301 

3.7302 

3.7803 

3.7304 

3.7305 

3.7305 

3.7306 

3.7307 

29 

40 

3.7308 

3.7309 

3.7309 

3.7310 

8.7311 

3.7312 

3.7313 

3.7313 

3.7314 

3.7315 

[       29 

50 

3.7316 

3.7317 

3.7317 

3.7318 

3.7319 

3.7320 

3.7321 

3.7322 

3,7322'  3.7323    '| 
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TABLE    I. 


LOGARITHMS  OF  SMALL  AECS  IN  SPACE  OR  TIME. 

Are. 

0 

i 

'} 

3 

u 

4 

5 

6 

7 

8 

9 

l'»-3d'»'  &. 

3.7324 

3.7325 

3.7326 

3.73J6 

3.7327 

8.7328 

8,7329 

3.7330 

3.7380 

3.7881 

30 

10 

3.7332 

3.7333 

3.7334 

3.7334 

8.7335 

3.7336 

3.7337 

8.7338 

3.7388 

3.7339 

SO 

20 

3.7340 

3.7341 

3.7342 

3.7342 

3.7348 

3.7844 

3.7345 

3.7346 

3.7346 

3.7347 

80 

30 

3.7348 

3.7349 

3.7350 

3.7350 

3.7351 

3.7352 

3.7853 

3.7354 

3.7354 

3.7865 

30 

40 

3.7356 

3.7357 

3.7358 

3.7358 

3.7359 

3.7360 

3.7361 

3.7362 

3.7362 

3.7363 

30 

50 

3.7364 

3.7365 

3.7366 

3.7366 

3.7367 

3.7368 

8.7369 

3.7870 

8.7370 

8.7871 

1   31 

0 

3.7372 

3.7373 

3.7374 

3.7374 

3.7375 

3.7376 

8.7877 

3.7377 

8.7378 

3.7379 

31 

10 

3.7380 

3,7381 

3.7381 

3.7382 

3.7383 

3.7384 

3.7386 

8.7386 

3.7386 

3.7887 

31 

20 

3.7388 

3.7389 

3.7389 

3.7390 

8.7391 

3.7392 

8.7393 

3.7893 

8.7894 

3.7895 

31 

30 

3.7396 

3.7397 

3.7397 

3.7398 

3.7899 

3.7400 

8.7400 

3.7401 

8.7402 

3.7408 

31 

40 

3.7404 

3.7404 

3.7405 

3.7406 

8.7407 

3.7408 

3.7408 

3.7409 

3.7410 

3.7411 

31 

50 

3.7412 

3.7412 

3.7413 

3.7414 

8.7415 

8.7415 

3.7416 

3.7417 

3.7418 

3.7419 

I   32 

0 

3.7419 

3.7420 

3.7421 

3.7412 

8.7423 

3.7423 

3.7424 

8.7425 

3.7426 

8.7426 

32 

10 

3.7427 

3,7428 

3.7429 

3.74^0 

3.7430 

3.7481 

8.7432 

3.7488 

8.7484 

3.7434 

32 

20 

3.7435 

3.7436 

3.7437 

3.7437 

8.7438 

8.7489 

8.7440 

3.7441 

8.7441 

3.7442 

32 

30 

3.7443 

3.7444 

3.7444 

3.7445 

3.7446 

8.7447 

8.7448 

8.7448 

8.7449 

8.7460 

32 

40 

3.7461 

3.7452 

3.7462 

3.7453 

3.7454 

3.7456 

3.7456 

8.7456 

8.7457 

3.7458 

32 

50 

3.7459 

3.7459 

3.7460 

3.7461 

8.746a 

3.7462 

3.7463 

3.7464 

8.7465 

3.7466 

I  33 

0 

3.7466 

3.7467 

3  7468 

3.7449 

3.7469 

3.7470 

8.7471 

8.7472 

.  8.7473 

3.7473 

33 

10 

3.7474 

3.7475 

3.7476 

3.7476 

3.7477 

3.7478 

3.7479 

8.7480 

8.7480 

3.7481 

33 

20 

3.7482 

3.7483 

3.7483 

3.7484 

3.7485 

3.7486 

3.7487 

8.7487 

8.7488 

3.7489 

33 

30 

3.7490 

3.7490 

3.7491 

3.7412 

8.7493 

8.7493 

3.7494 

8.7495 

8.7496 

8.7497 

33 

40 

3.7497 

3.7498 

3.7499 

3.750O 

3.7600 

3.7501 

3.7602 

8.7508 

8.7504 

3.7504 

33 

50 

3.7505 

3.7506 

3.7607 

3.7607 

8.7608 

3.7509 

3.7510 

8.7510 

3.75U 

3.7512 

1   34 

0 

3.7513 

3.7514 

3.7514 

3.7515 

8.7516 

8.7517 

8.7517 

8.7518 

8.7519 

3.7520 

34 

10 

3.7620 

3.7521 

3.7522 

3.7523 

8.7524 

8.7624 

8.7625 

8.7526 

8.7527 

8.7527 

34 

20 

3.7528 

3.7529 

3.7530 

3.7530 

8.7531 

8.7582 

8.7538 

8.7684 

3.7634 

3.7535 

34 

30 

3.7536 

3.7587 

3.7537 

3.7538 

3.7539 

8.7540 

8.7540 

3.7541 

8.7542 

3.7543 

34 

40 

3.7543 

3.7544 

3.7546 

3.7546 

3.7547 

8.7547 

8.7548 

8.7549 

8.7650 

3.7550 

34 

50 

3.7551 

3.7552 

3.7653 

3.7553 

3.7564 

3.7566 

8.7556 

8.7656 

8.7557 

3.7558 

1  35 

0 

3.7559 

3.7560 

3.7560 

8.7561 

3.7562 

8.7568 

8.7563 

8.7564 

8.7665 

3.7566 

35 

10 

3.7666 

3.7567 

3.7668 

3.7669 

3.7569 

3.7570 

8.7571 

8.7572 

8.7572 

3.7578 

35 

20 

8.7574 

3.7575 

3.7675 

3.7676 

8.7677 

3.7678 

8.7579 

8.7679 

8.7680 

3.7581 

35 

30 

3.7582 

3.7582 

3.7583 

3.7584 

8.7685 

8.7585 

8.7586 

3.7587 

8.7688 

8.7588 

35 

40 

3.7589 

3.7590 

3.7591 

3.7691 

3.7592 

8.7593 

8.7594 

3.7594 

8.7595 

3.7596     1 

35 

50 

8.7597 

3.7597 

3.7598 

3.7599 

3.7600 

3.7600 

8.7601 

3.7602 

8.7603 

8.7608 

1   36 

0 

3.7604 

3.7605 

3.7606 

3.7606 

8.7607 

3.7606 

8.7609 

8.7609 

8.7610 

3.7611     ; 

36 

10 

3.7612 

3.7613 

3.7613 

3.76U 

3.7615 

3.7616 

8.7616 

8.7617 

8.7618 

8.7619     ! 

36 

20 

3.7619 

3.7620 

3.7621 

3.7622 

8.7622 

8.7623 

8.7624 

8.7625 

8.7626 

8.7626     1 

36 

30 

8,7627 

3.7628 

8.7628 

3.7629 

3.7680 

8.7631 

8.7631 

8.7632 

3.7633 

3.7634 

36 

40 

3.7634 

3.7635 

3.7636 

3.7637 

8.7637 

3.7638 

8.7689 

8.7640 

3.7640 

8  7641 

36 

50 

3.7642 

3.7643 

3.7643 

3.7644 

8.7646 

3.7645 

8.7646 

8.7647 

8.7648 

8.7648 

1   37 

0 

3.7649 

3.7650 

3.7661 

8.7651 

8.7652 

3.7658 

8.7654 

8.7654 

8.7655 

3.7656 

37 

10 

3.7657 

3.7657 

3.7668 

3.7659 

3.7660 

8.7660 

8.7661 

3.7662 

8.7663 

8.7663 

37 

20 

3.7664 

3.7665 

3.7666 

3.7666 

8.7667 

3.7668 

8.7669 

8.7669 

8.7670 

3.7671 

37 

30 

3.7672 

3.7672 

3.7673 

3.7674 

8.7675 

3.7676 

8.7676 

8.7677 

8.7677 

8.7678 

37 

40 

3.7679 

3.7680 

3.7681 

3.7681 

3.7682 

3.7683 

3.7683 

8.7684 

3.7685 

8.7686 

37 

50 

3.7686 

3.7687 

3.7688 

3.7689 

8.7689 

8.7690 

3,7691 

8.7692 

8.7692 

8.7693    1 

1  38 

0 

3.7694 

3.7696 

3.7696 

8.7696 

3.7697 

8.7697 

8.7698 

8.7699 

3.7700 

8.7700 

38 

10 

3.7701 

3.7702 

3.7703 

3.7703 

8.7704 

8.7705 

8.7706 

8.7706 

8.7707 

3.7708 

38 

20 

3.7709 

3.7709 

3.7710 

3.7711 

8.7711 

8.7712 

8.7718 

8.7714 

8.7714 

8.7715 

38 

30 

3.7716 

3.7717 

3.7717 

3.7718 

8.7719 

8.7720 

8.7720 

8.7721 

8.7722 

3.7722 

38 

40 

3.7723 

3.7724 

3.7726 

3.7726 

3.7726 

8,7727 

3.7728 

8.7728 

8.7729 

8.7730 

38 

50 

3.7731 

3.7731 

3.7732 

3.7733 

3.7738 

8.7784 

8.7736 

8.7786 

8.7736 

3.7737 

I  39 

0 

3.7738 

3.7739 

3.7739 

8.7740 

8.7741 

8.7742 

8.7742 

8.7748 

8.7744 

3.7744 

39 

10 

3.7745 

3.7746 

3.7747 

8.7747 

3.7748 

8.7749 

3.7760 

8.7760 

8.7751 

8.7752 

39 

20 

3.7752 

3.7763 

3.7754 

3.7755 

8.7755 

8.7766 

8.7757 

8.7758 

3.7758 

3.7759 

39 

30 

3.7760 

3.7760 

3.7761 

8.7762 

8.7763 

8.7763 

8.7764 

8.7765 

8.7766 

8.7766 

39 

40 

3.7767 

3.7768 

3.7768 

3.7769 

3.7770 

3.7771 

8.7771 

8.7772 

8.7778 

8.7774 

39 

50 

3.7774 

3.7776 

3.7776 

8.7776 

3.7777 

8.7778 

8.7779 

8.7779 

8.7780 

3.7781 

19 


TABLE    I. 


1 

LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

d 

1 

i 

3 

M 

4 

5 

6 

7 

8' 

i 

f«»-40-  0»- 

8.7782 

8.7782 

8.7783 

8.7784 

3.7784 

S.7785 

8.7786 

8.7787 

3.7787 

8.7788 

40 

10 

3.7789 

3.7789 

8.7790 

8.7791 

8.7792 

3.7792 

8.7798 

3.7794 

3.7795 

3.7795 

40 

20 

3.7796 

8.7797 

8.7797 

8.7798 

3.7799 

8.780Q 

8.7800 

3.7801 

8.7802 

3.7802 

40 

80 

3.7803 

3.7804 

3.7805 

8.7805 

3.7806 

3.7807 

8.7807 

3.7808 

3.7809 

3.7610 

40 

40 

8.7810 

8.7811 

8.7812 

8.7818 

3.7813 

3.7814 

3.7815 

3.7815 

3.7816 

3.7817 

40 

50 

3.7818 

3.7818 

8.7819 

8.7820 

8.7820 

3.7821 

3.7822 

3.7888 

3.7823 

3.7824 

1   41 

0 

3.7825 

8.7825 

8.7826 

8.7827 

3.7828 

8.7828 

8.7829 

8.7830 

8.7880 

3.7831 

41 

10 

3.7832 

8.7833 

3.7888 

8.7884 

3.7835 

3.7835 

3.7836 

3.7837 

8.7888 

3.7838 

41 

20 

3.7839 

8.7840 

3.7840 

8.7841 

8.7842 

8.7848 

3.7848 

3.7844 

8.7845 

3.7845 

41 

30 

3.7846 

8.7847 

8.7848 

8.7848 

3.7849 

3.7850 

8.7850 

3.7651 

3.7862 

3.7853 

41 

40 

8.7853 

8.7854 

8.7855 

8.7855 

8.7856 

8.7857 

3.7858 

3.7858 

3.7859 

3.7860 

41 

50 

3.7860 

8.7861 

8.7862 

8.7863 

8.7863 

3.7864 

3.7865 

3.7865 

3.7866 

3.7867 

1   42 

0 

3.7868 

8.7868 

8.7869 

8.7870 

8.7870 

8.7871 

8.7872 

8.7872 

8.7873 

3.7874 

42 

10 

3.7875 

8.7875 

8.7876 

8.7877 

3.7877 

8.7878 

3.7879 

8.7880 

3.7880 

3.7881 

42 

SO 

8.7882 

8.7882 

8.7883 

8.7884 

3.7885 

3.7885 

3.7886 

3.7887 

3.7887 

3.7888 

42 

30 

3.7889 

3.7889 

8.7890 

8.7891 

8.7892 

3.7892 

8.7893 

3.7894 

3.7894 

8.7895 

42 

40 

3.7896 

3.7897 

8.7897 

8.7898 

8.7899 

3.7899 

8.7900 

3.7901 

8.7901 

3.7902 

42 

50 

3.7903 

8.7904 

3.7904 

8.7905 

3.7906 

8.7906 

8.7907 

8.7908 

8.790S 

3.7909 

1   43 

0 

3.7910 

8.7911 

3.791! 

8.7912 

8.7913 

8.7913 

8.7914 

8.7915 

3.7916 

3.7916 

43 

10 

3.7917 

3.7918 

3.7918 

8.7919 

8.7920 

3.7920 

8.7921 

8.7922 

3.7923 

3.7923 

43 

20 

3.7924 

3.7925 

3.7925 

8.7926 

3.7927 

3.7927 

8.7928 

3.7929 

3.7980 

3.7930 

43 

30 

8.7931 

3.7932 

3.7932 

3.7983 

8.7934 

8.7934 

8.7985 

3.7936 

3.7987 

3.7937 

43 

40 

3.7938 

3.7939 

3.7939 

3.7940 

3.7941 

3.7941 

8.7942 

3.7943 

8.7943 

3.7944 

43 

50 

3.7945 

8.7946 

3.7946 

3.7947 

3.7948 

3.7948 

8.7949 

8.7950 

8.7950 

3.7951 

1   44 

0 

3.7952 

3.7953 

3.7953 

8.7954 

3.7955 

3.7955 

8.7956 

8.7957 

8.7957 

3.7958 

44 

10 

3.7959 

8.7959 

3.7960 

3.7961 

3.7962 

8.7962 

3.7963 

8.7964 

8.7964 

3.7965 

44 

20 

3.7966 

3.7966 

3.7967 

3.7968 

3.7969 

3.7969 

3.7970 

8.7971 

8.7971 

3.7972 

44 

SO 

3.7973 

3.7973 

3.7974 

3.7975 

3.7975 

3.7976 

8.7977 

3.7978 

8.7978 

3.7979 

44 

40 

3.7980 

3.7980 

3.7981 

8.7982 

3.7982 

8.7983 

3.7984 

3.7984 

8.7985 

3.7986 

44 

50 

3.7987 

3.7987 

3.7988 

3.7989 

8.7989 

3.7990 

8.7991 

3.7991 

8.7992 

3.7993 

1   45 

0 

3.7993 

3.7994 

3.7995 

8.7995 

3.7996 

3.7997 

3.7998 

3.7998 

3.7999 

3.8000 

45 

10 

3.8000 

3.8001 

3.8002 

3.8002 

8.8003 

3.8004 

3.8004 

8.8005 

8.8006 

3.8006 

45 

20 

3.8007 

3.8008 

3.8009 

3.8009 

3.8010 

8.8011 

3.8011 

3.8012 

3.8013 

3.8013 

45 

30 

3.8014 

3.8015 

3.8015 

3.8016 

8.8017 

3.8017 

3.8018 

8.8019 

3.8020 

3.8020 

45 

40 

8.8021 

3.8022 

3.8022 

3.8023 

3.8024 

3.8024 

3.8025 

3.8026 

8.8026 

3.8027 

45 

50 

3.8028 

3.8028 

3.8029 

8.8080 

3.8030 

3.8031 

3.8032 

8.8033 

3.8033 

3.8034 

1   46 

0 

8.8035 

3.8035 

3.8036 

3.8086 

8.8037 

3.8038 

3.8039 

3.8039 

3.8040 

3.8041 

46 

10 

8.8041 

3.8042 

8.8043 

3.8043 

3.8044 

3.8045 

3.8045 

3.8046 

3.8047 

3.8048 

46 

20 

3.8048 

3.8049 

3.8050 

3.8050 

3.8051 

3.8052 

3.8052 

3.8053 

3.8054 

3.8054 

46 

30 

8.8055 

3.8056 

3.8056 

8.8057 

8.8058 

3.8058 

3.8059 

3.8060 

3.8060 

3.8061 

46 

40 

3.8062 

3.8062 

8.8063 

3.8064 

3.8065 

3.8065 

3.8066 

3.8067 

3.8067 

3.8068 

46 

50 

3.8069 

8.8069 

3.8070 

3.8071 

3.8071 

3.8072 

3.8073 

3.8073 

3.8074 

3.8075 

1   47 

0 

3.8075 

3.8076 

3.8077 

3.8077 

3.8078 

3.8079 

3.8079 

3.8080 

3.8081 

3.8081 

47 

10 

3.8082 

3.8088 

3.8083 

3.8084 

3.8085 

3.8085 

3.8086 

8.8087 

3.8088 

3.8088 

47 

20 

3.8089 

3.8090 

3.8090 

3.8091 

3.8092 

3.8092 

3.8093 

3.8094 

3.8094 

3.8095 

47 

SO 

8.8096 

3.8096 

3.8097 

3.8098 

8.8098 

3.8099 

3.8099 

3.8100 

3.8101 

3.8102 

47 

40 

8.8102 

3.8103 

3.8104 

3.8104 

3.8105 

3.8106 

3.8106 

3.8107 

3.8108 

3.8108 

47 

50 

3.8109 

3.8110 

3.8110 

8.8111 

3.8112 

3.8112 

8.8113 

3.8114 

3.8114 

3.8115 

1   48 

0 

8.8116 

3.8116 

3,8117 

3.8118 

8.8118 

3.8119 

3.8120 

3.8120 

3.8121 

3.8122 

48 

10 

8.8122 

3.8128 

8.8124 

3.8124 

3.8125 

3.8126 

3.8126 

3.8127 

3.8128 

3.6128 

48 

20 

3.8129 

3.8130 

3.8130 

3.8131 

3.8132 

3.8132 

3.8133 

3.8134 

3.8134 

3.8135 

48 

30 

8.8136 

3.8136 

3.8137 

3.8138 

3.8138 

3.8139 

3.8140 

3.8140 

3.8141 

3.8142 

48 

40 

3.8142 

3.8143 

3.8144 

3.8144 

3.8145 

3.8146 

3.8146 

3.8147 

3.8148 

3.8148 

48 

50 

3.8149 

3.8150 

3.8150 

3.8151 

3.8152 

3.8152 

3.8153 

3.8154 

3.8154 

3.8155 

1   49 

0 

8.8156 

8.8156 

8.8157 

3.8158 

3.8158 

3.8159 

3.8160 

3.8160 

3.8161 

3.8162 

49 

10 

8.8162 

3.8163 

3.8164 

3.8164 

3.8165 

8.8166 

3.8166 

3.8167 

3.8168 

3.8168 

49 

20 

3.8169 

3.8170 

8.8170 

3.8171 

8.8172 

3.8172 

3.8173 

3.8174 

3.8174 

3.8175 

49 

30 

8.8176 

8.8176 

3.8177 

3.8178 

8.8178 

3.8179 

3.8180 

3.8180 

3.8181 

3.8182 

49 

40 

3.8182 

3.8183 

3.8^84 

8.8184 

3.8185 

3.8185 

3.8186 

8.8187 

3.8188 

3.S188 

49 

50 

3.8189 

3.8190 

3.8190 

3.8191 

3.8191 

3.8192 

3.8193 

3.8193 

3.8194 

3.8195 

20 


TABLE   I. 


LOGSARITHfilS  OP  SflftALL  ARCS  IN  SPACE  OR  TIME. 

Are. 

6 

i 

!& 

3 

4 

5 

6 

7 

i 

9 

!hmS-&J 

3.8199 

a8I96 

&8197 

3.8197 

3.8198 

a8199 

3.8199 

3.8200 

3.8201 

8.8201 

60 

10 

a820S 

3^208 

3.8203 

3.8204 

3.8205 

a8205 

a8206 

3.8207 

3.8207 

3.8208 

60 

20 

3.8209 

3.8209 

a8210 

3.8211 

88211 

3.8212 

3.8213 

3.8213 

3.8214 

3.8214 

60 

SO 

3.8215 

8.8216 

3.8216 

3.8217 

3.8218 

3.8218 

3.8219 

3.8220 

3.8220 

3.8221 

60 
60 

40 
50 

3.8222 

3.8222 
3L82S9 

&8223 
3^280 

3.8224 
3.8280 

3.8224 
3.8231 

3.8225 
3.8231 

3.8226 
a8232 

3.8226 
3.8233 

3.8227 
3.8233 

3.8228 
3.8234 

3L8228 

1  61 

0 

3.8236 

3.8285 

3.8286 

3.8287 

3.8237 

a8238 

a8239 

3.8239 

a8240 

8.8241 

10 

&8241 

3.8242 

3.8243 

3.8243 

3.8244 

a8245 

3.8245 

3.8246 

3.8246 

3.8247 

20 

a8248 

3.8248 

a8249 

3.8260 

3.8250 

3.8251 

3.8252 

3.8252 

3.8253 

3.8254 

30 

3.8254 

3.8255 

3.8256 

3!8l63 

3.8257 

3.8258 

3.8258 

3.8259 

3.8259 

3.8260 

40 

3.8261 

3.8261 

&8262 

3.8263 

a8264 

a8265 

3.8265 

3.8266 

3.8267 

50 

3.8297 

&8268 

3.8269 

3.8269 

a8270 

3.8270 

a8271 

3.8272 

3.8272 

3.8273 

1  68 

0 

3^274 

a8274 

3.8275 

3.8276 

a8276 

3.8277 

3.8278 

3.8278 

3.8279 

3.8280 

52 

10 

3.8280 

3.8281 

3.6281 

3.8282 

3.8283 

3.8288 

3.8284 

3.8285 

3.8285 

3.8286 

62 

20 

3.8287 

3.8287 

3.8288 

3.8289 

a8289 

3.8290 

3.8290 

3.8291 

3.8292 

3.8292 

62 

30 

&8293 

3.8294 

3.8294 

3.8295 

3.8296 

3.8296 

a8297 

3.8298 

3.8298 

3J3299 

52 

40 

3.8299 

3.8300 

3.8301 

3.8301 

3.8302 

3.8303 

3.8303 

3.8304 

3.8305 

3.8305 

62 

50 

3.8306 

3.8307 

3.8307 

3.8308 

3.8308 

3.8309 

3.8310 

3.8310 

3.8311 

3.8312 

1  68 

0 

3.8312 

3.8313 

3.8314 

3.8314 

8.8315 

3^15 

3.8316 

3.8317 

3.8317 

3.8318 

68 

10 

3.8319 

a8319 

3.8320 

3.8321 

3.8321 

3.8322 

3.8323 

3.8323 

3.8324 

3.8324 

68 

20 

3.8325 

8.8326 

3.8326 

3.83S7 

3.8328 

3.8328 

3.8329 

3.8330 

3.8380 

3.8331 

58 

30 

8.8331 

3.8332 

3.8333 

3.8333 

3.8334 

3.8335 

3.8335 

3.8336 

3.8337 

3.8337 

68 

40 

3.8338 

3.8338 

3.8339 

3.8340 

3.8340 

3.8341 

3.8342 

3.8342 

3.8343 

3.8344 

63 

50 

3.8344 

3.8345 

3.8345 

3.8346 

a8347 

3.8347 

3.8348 

3.8349 

3.8349 

3.8350 

1  64 

0 

3.8361 

3.8361 

3.8352 

3.8362 

3.8353 

a8354 

3.8354 

3.8355 

3.8356 

3.8356 

64 

10 

3.8357 

3.8358 

3.8359 

3.8359 

3.8360 

3.8361 

3.8361 

3.8362 

3.8363 

64 

20 

3.8363 

3.8364 

3.8365 

3.8365 

a8366 

a8366 

3.8367 

3.8368 

3.8368 

3.8369 

64 

30 

3.8370 

3.8370 

3.8371 

a837l 

3.8372 

3.8373 

3.8373 

3.8374 

3.8375 

3.8375 

64 

40 

3.8376 

a8377 

3.8377 

3.8378 

a8378 

3.8379 

3.8380 

3.8380 

3.8381 

3.8382 

64 

50 

3.8382 

3.8383 

3.8383 

3.8384 

3.8385 

a8385 

3.8386 

3.8387 

3.8387 

3.8388 

1  66 

0 

3.8388 

3.8389 

3.8390 

3.8390 

3.8391 

3.8392 

3.8392 

3.8393 

3.8394 

3.8394 

66 

10 

3.8395 

3J8395 

3.8396 

3.8397 

a8397 

3.8398 

3.8399 

3.8399 

3.8400 

3.8400 

66 

20 

a840l 

3.8402 

a8402 

8.8403 

3.8404 

3.8404 

a8405 

3.8405 

3.8406 

3.8407 

55 

30 

3.8407 

3.8408 

3.8409 

3.8409 

3.8410 

3.8410 

3.8411 

3.8412 

3.8412 

3.8413 

55 

40 

3^14 

3.8414 

3.8415 

3.8415 

3.8416 

3.8417 

3.8417 

3.8418 

3.8419 

3.8419 

55 

50 

3.8420 

3.8420 

3.8421 

3.8422 

3.8422 

8.8423 

3.8424 

3.8424 

3.8425 

3.8425 

1   56 

0 

3.8426 

3.8427 

3.8427 

a8428 

3.8429 

3.8429 

3.8430 

3.8430 

3.8431 

3.8432 

56 

10 

8.8432 

3.8434 

a8434 

3.8435 

3.8435 

3.8436 

3.8437 

3.8437 

3.8438 

56 

20 

3.8439 

3.8439 

3.8440 

a8440 

3.8441 

3.8442 

3.8442 

8.8443 

3.8444 

3.8444 

56 

30 

3.8445 

3.8445 

3.8446 

a8447 

3.8447 

3.8448 

3.8448 

3.8449 

3.8450 

3.8450 

56 

40 

3.8451 

3.8452 

3.8452 

3.8453 

3.8453 

3.8454 

3.8455 

3.8455 

3.8466 

3.8457 

56 

50 

3.8457 

3.8458 

3.8458 

3.8459 

3.8460 

3.8460 

3.8461 

3.8462 

3.8462 

3.8463 

I   57 

0 

3.8463 

3.8464 

3.8465 

3.8465 

3.8466 

3.8466 

8.8467 

3.8468 

3.8468 

3.8469 

57 

10 

3.8470 

3.8470 

3.8471 

8.8471 

3.8472 

3.8473 

8.8473 

3.8474 

3.8474 

3.8475 

57 

20 

3.8476 

3.8476 

3.8477 

3.8478 

3.8478 

3.8479 

3.8479 

a8480 

3.8481 

3.8481 

57 

30 

3.8482 

3.8483 

3.8483' 

3.8484 

3.8484 

a8485 

3.8486 

3.8486 

3.8487 

3.8487 

57 

40 

3.8488 

3.8489 

3.8489 

3.8490 

3.8491 

3.8491 

3.8492 

3.8492 

3.8493 

3.8494 

57 

50 

3.8494 

3.8495 

3.8495 

3.8496 

3.8497 

3.8497 

3.8498 

3.8499 

3.8499 

8.8500 

1   58 

0 

3.8500 

3.8501 

3.8502 

3.8502 

3.8503 

3.8503 

3.8504 

3.8505 

3.8505 

3.8506 

58 

10 

3.8506 

3.8507 

3.8508 

3.8508 

3.8509 

3.8510 

3.8510 

3.8511 

3.8511 

3.8512 

58 

20 

3.8513 

3.8518 

8.8514 

8.8514 

3.8515 

3.8516 

3.8516 

3.8517 

3.85U 

3.8518 

58 

30 

3.8519 

3.8519 

3.8520 

a8521 

3.8521 

a8522 

8.8522 

3.8523 

3.8524 

3.8524 

58 

40 

3.8525 

3.8525 

3.8526 

3.8527 

3.8527 

3.8528 

8.8528 

3.8529 

3.8530 

68 

50 

8.8531 

3.8532 

3.8532 

3.8533 

3.8533 

3.8584 

3.8535 

3.8535 

3.8536 

3.8536 

1   59 

0 

3.8537 

3.8538 

3.8538 

3.8539 

3.8539 

3.8540 

3.8541 

3.8541 

3.8542 

3.8542 

59 

10 

3.8543 

3.8544 

3.8544 

8.i3545 

8.8!)45 

3.8546 

3.8547 

3.8547 

3.8548 

3.8549 

59 

20 

3.8549 

3.8560 

3.8550 

8.8551 

3.8552 

3.8552 

3.8553 

3.8553 

3.8554 

3.8555 

59 

30 

3.8555 

3.8556 

8.8556 

3.8567 

3.8558 

•  a8558 

a8559 

3.8559 

3.8560 

3J561 

69 

40 

3.8561 

8.8562 

38562 

3.8563 

3.8564 

8.8564 

3.8565 

3.8565 

3.8566 

3.8567 

69 



50 

3.8567 

3.8568 

3.8568 

3.8569 

8.8570 

3.8570 

3.8571 

a8572 

3.8572 

3.8573 

65 
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TABLE   L 




LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

6 

1 

^ 

3 

M 

4 

5 

^ 

^ 

i 

If 

9 

5b.d-.S- 

3.8573 

3.8574 

3.8575 

3.8575 

3.8576 

3.8576 

8.8577 

*  3.8578 

3.8578 

33579 

0 

10 

3.8579 

3.8580 

3.8581 

3.8581 

3.8582 

8.8582 

8.8583 

3.8584 

3.8584 

3.8585 

0 

20 

3.8585 

3.85S6 

3.8587 

3.8587 

3.8588 

3.8588 

3.8589 

3.8590 

3.8590 

3J8591 

0 

SO 

3.8591 

3.8592 

3.8593 

3.8593 

3.8594 

3.8594 

3.8595 

3.8596 

3.8596 

3>8597 

40- 

3.8597 

3.8598 

3.8599 

3.8599 

8.8600 

3.8600 

8.8601 

8.8602 

3.8602 

3.8603 

50 

3.8603 

3.8604 

3.8605 

S.8605 

8.8606 

8.8606 

8.8607 

8.8608 

3.8608 

33609 

2     1 

0 

3.8609 

3.8610 

3.8611 

3.8611 

8.8612 

3.8612 

8.8618 

8.8614 

3.8614 

33615 

10 

3.8615 

3.8616 

8.8617 

3.8617 

3.8618 

3.8618 

3.8619 

3.8620 

3.8620 

3.8621 

20 

3.8621 

3.8622 

3.8623 

3.8623 

3^624 

3.8624 

3.8625 

3.8625 

3.8626 

3.8627 

1 

SO 

3.8627 

3.8628 

3.8628 

3.8629 

3.8630 

f  8.8630 

3.8631 

8.8631 

3.8632 

3.8633 

40 

3.8633 

3.8634 

3.8634 

S.8635 

3.8636 

3.8636 

3.8637 

8.8637 

3.8638 

33639 

60 

3.8639 

3.8640 

3.8640 

3.8641 

3.8642 

3.8642 

3.8643 

3.8643 

3.8644 

3.8645 

2     2 

0 

3.8645 

3.8646 

3.8646 

3.8647 

3.8647 

3.8648 

8.8649 

3.8649 

3.8650 

8.8650 

2 

10 

3.8651 

3.8652 

3.8652 

3.8653 

3.8653 

3.8654 

8.8655 

3.8655 

3.8656 

3.8656 

2 

20 

3.8657 

3.8658 

3.8658 

3.8659 

3.8659 

3.8660 

3.8661 

SMSl 

3.8662 

3.8662 

2 

30 

3.8663 

3.8663 

3.8664 

3.8665 

3.8665 

8.8666 

8.8666 

3.8667 

3.8668 

8.8668 

40 

3.8669 

3.8669 

3.8670 

3.8671 

3.8671 

8.8672 

3.8672 

3.8673 

3.8673 

8.8674 

50 

3.8675 

3.8675 

3.8676 

3.8676 

3.8677 

3.8678 

3.8^78 

3.8679 

3.8679 

3.8680 

2     3 

0 

3.8681 

3.8681 

3.8682 

3.8682 

3.8688 

8.8684 

3.8684 

3.8685 

3.8685 

3.8686 

10 

3.8686 

3.8687 

3.8688 

3.8688 

3.8689 

3.8689 

3.8690 

3.8691 

3.8691 

8.6692 

20 

3.8692 

8.8693 

3.8693 

3.8694 

3.8695 

8.8695 

3.8696 

3.8696 

8.8697 

83698 

SO 

3.8698 

3.8699 

3.8699 

3.8700 

3.8701 

8.8701 

3.8702 

3.8702 

3.8708 

33703 

40 

3.8704 

3.8705 

3.8705 

3.8706 

3.8706 

3.8707 

8.8708 

3.8708 

3.8709 

33709 

60 

3.8710 

3.8710 

3.8711 

3.8712 

3.8712 

3.8713 

3.8713 

8.8714 

3.8715 

83715 

2     4 

0 

3.8716 

3.8716 

3.8717 

3.8717 

3.8718 

3.8719 

3.8719 

3.8720 

3.8720 

83721 

10 

3.8722 

3.8722 

3.8723 

3.8723 

3.8724 

8.8724 

3.8726 

3.8726 

8.8726 

33727 

20 

3.8727 

3.8728 

3.8729 

3.8729 

3.8730 

3.8730 

3.8731 

3.8781 

8.8732 

33733 

30 

3.8733 

3.8734 

3.8734 

3.8735 

3.8736 

3.8736 

8.8737 

3.8737 

3.8738 

33738 

40 

3.8739 

3.8740 

3.8740 

3.8741 

3.8741 

3.8742 

3.8742 

3.8743 

3.8744 

33744 

50 

3.8745 

3.8745 

3.8746 

3.8747 

3.8747 

3.8748 

8.8748 

8.8749 

8.8749 

33750 

2     5 

0 

3.8751 

3.8751 

3.8752 

3.8752 

3.8753 

3.8754 

3.8754 

8.8755 

8.8755 

33756 

10 

3.8756 

3.8757 

3.8758 

3.8758 

3.8759 

3.8759 

3.876P 

3.8760 

3.8761 

33762 

1         5 

20 

3.8762 

3.8763 

3.8763 

3.8764 

3.8764 

3.8765 

3.8766 

3.8766 

3.8767 

33767 

SO 

3.8768 

3.8769 

8.8769 

3.8770 

3.8770 

3.8771 

3.8771 

3.8772 

8.8773 

83773 

40 

3.8774 

3.8774 

3.8775 

3.8775 

3.8776 

3.8777 

3.8777 

3.8778 

3.8778 

33779 

50 

3.8779 

3.8780 

3.8781 

3.8781 

3.8782 

3.8782 

3.8783 

8.8783 

3.8784 

33785 

2     6 

0 

3.8785 

3.8786 

3.8786 

3.8787 

3.8788 

3.8788 

8.8789 

3.8789 

3.8790 

33790 

10 

3.8791 

3.8792 

3.8792 

3.8793 

3.8793 

3.8794 

3.8794 

3.8795 

3.8796 

3.8796 

20 

3.8797 

3.8797 

3.8798 

3.8798 

3.8799 

3.8800 

3.8800 

3.8801 

8.8801 

8.8802 

30 

3.8802 

3.8803 

3.8804 

3.8804 

3.8805 

3.8805 

3.8806 

3.8806 

3.8807 

33808 

40 

3.8808 

3.8809 

3.8809 

3.8810 

3.8810 

3.8811 

3.8812 

3.8812 

8.8813 

3.8813 

50 

3.8814 

3.8814 

8.8815 

3.8816 

3.8816 

8.8817 

3.8817 

3.8818 

3.8818 

3.8819 

2     7 

0 

3.8820 

3^820 

3.8821 

3.8821 

3.8822 

3.8822 

3.8823 

3.8824 

3.8824 

33825 

10 

3.8825 

3.8826 

3.8826 

3.8827 

3.8828 

3.8828 

3.8829 

33829 

3.8830 

3.8830 

20 

3.8831 

8.8832 

3.8832 

3.8833 

8.8833 

3.8834 

3.8834 

3.8835 

3.8835 

3.8836 

SO 

3.8837 

3.8837 

3.8838 

3.8838 

S.8839 

3.8839 

3.8840 

3.8841 

3.8841 

3.8842 

40 

3.8842 

3.8843 

3.8843 

3.8844 

3.8845 

8.8845 

3.8846 

3.8846 

3.8847 

3.8847 

60 

3.8848 

3.8849 

3.8849 

3.8850 

3.8850 

3.8851 

3.8851 

3.8852 

3.8852 

33853 

2     8 

0 

3.8854 

3.8854 

3.8855 

3.8855 

3.8856 

3.8856 

8.8857 

3.8858 

3.8858 

33859 

10 

3.8859 

3.8860 

3.8860 

3.8861 

3.8862 

3.8862 

3.8863 

3.8863 

3.8864 

3.8864 

20 

3.8865 

3.8865 

3.8866 

3.8867 

3.8867 

3.8868 

3.8868 

3.8869 

3.8869 

3.8870 

30 

3.8871 

3.8871 

3.8872 

3.8872 

3.8873 

3.8873 

3.8874 

3.8874 

3JB875 

3.8876 

8 

40 

3.8876 

8.8877 

3.8877 

3.8878 

3.8878 

3.8879 

3.8880 

8.8880 

3.8881 

3.8881 

8 

50 

3.8882 

3.8882 

3.8883 

3.8883 

8.8884 

3.8885 

3.8885 

3.8886 

3.88A6 

33887 

2     9 

0 

3.8887 

3.8888 

3.8889 

3.8889 

3.8890 

3.8890 

8.8891 

3.8891 

3.8892 

33892 

1         9 

10 

3.8893 

3.8894 

3.8894 

3.8895 

3.8895 

3.8896 

3.8896 

3.8897 

3.8897 

33898 

1         ^ 

20 

3.8899 

3.8899 

3.8900 

3.8900 

3.8901 

3.8901 

3.8902 

3.8903 

3.8903 

3.8904 

1         ^ 

30 

3.8904 

3.8905 

3.8905 

3.8906 

3.8906 

3.8907 

3.8908 

3.8908 

3.6909 

3.8909 

1         ^ 

40 

3.8910 

3.8910 

3  8911 

3.8911 

3.8912 

3.8912 

3.8913 

3.8914 

3.8914 

33915 

i         ^ 

50 

3.8915 

3.8916 

3.8916 

3.8917 

3.8918 

3.8918 

3.8919 

3.8919 

33920 

33920 
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TABLE    I. 


LOGABITHMS  OF  SMALL  A£CS  IN  SPACE  OR  TIME. 

Are. 

d 

i 

^ 

3 

i 

^ 

^ 

1 

4 

S 

h^l^'O^ 

3^921 

3.8922 

3.8922 

3.8923 

3.8923 

3.8924 

3.8924 

3.8925 

3.8925 

3.8926 

10 

•10 

8.8997 

8.8927 

3.8928 

3.8928 

3.8929 

8.8929 

3.8930 

3.8930 

3.8931 

3.8932 

10 

20 

8.8932 

3.8933 

3.8933 

3.8934 

3.8934 

8.8985 

8.8935 

3.8936 

3.8937 

3.8937 

10 

80 

8.8988 

3.8988 

8.8939 

3.8939 

3.8940 

3.8940 

3.8941 

3.8941 

8.8942 

3.8943 

10 

40 

3.8943 

3.8944 

•3.8944 

3.8945 

3.8945 

3.8946 

8.8946 

8.8947 

3.8948 

3.8948 

10 

50 

3.8949 

3.8949 

3.8950 

3.8950 

3.8951 

3.8951 

3.8952 

3.8953 

3.8953 

3.8954 

2  11 

0 

8.8954 

3.8955 

8.8955 

3>8956 

3.8956 

3.8957 

8.8958 

3.8958 

3.8959 

3.8959 

11 

10 

3.8960 

3.8960 

3.8961 

3.8961 

3.8962 

3.8963 

3.8963 

3.8964 

3.8964 

3.8965 

20 

8.8965 

3.8966 

3.8966 

8.8967 

3.8967 

3.8968 

3.8969 

3.8969 

3.8970 

3.8970 

80 

3.8971 

3.8971 

3.8972 

3.8972 

3.8973 

3.8974 

3.8974 

3.8975 

3.8975 

3.8976 

40 

3.8976 

8.8977 

3.8977 

3.8978 

3.8978 

3.8979 

3.8980 

3.8980 

3.89S1 

3.8981 

50 

3.8982 

3.8982 

3.8983 

3.8983 

3.8984 

3.8985 

3.8985 

3.8986 

8.8986 

3.8987 

S  IS 

0 

8.8987 

3.8988 

3.8988 

3.8989 

3.8989 

3.8990 

3.8991 

3.8991 

3.8992 

3.8992 

10 

3.8993 

3.8993 

3.8994 

3.8994 

3.8995 

3.8995 

8.8996 

3.8997 

3.8997 

3.8998 

20 

3.8998 

3.8999 

3.8999 

8.9000 

3.9000 

3.9001 

3.9001 

3.9002 

8.9003 

3.9003 

ao 

3.9004 

3.9004 

3.9005 

3.9005 

^.9006 

3.9006 

3.9007 

3.9007 

3.9008 

3.9009 

40 

3.9009 

3.9010 

3.9010 

3.9011 

3.9011 

3.9012 

3.9012 

3.9013 

3.9013 

3.9014 

50 

3.9015 

3.9015 

3.9016 

8.9016 

3.9017 

3.9017 

3.9018 

3.9018 

3.9019 

3.9019 

2  13 

0 

3.9020 

3.9021 

3.9021 

3.9022 

3.9022 

8.9023 

8.9023 

3.9024 

3.9024 

8.9025 

10 

3.9025 

3.9026 

3.9027 

3.9027 

3.9028 

3.9028 

3.9029 

3.9029 

3.9030 

3.9030 

20 

8.9081 

8.9031 

3.9082 

3.9033 

3.9033 

3.9084 

3.9034 

3.9035 

3.9035 

3.9036 

30 

8.9036 

3.9037 

3.9087 

3.9038 

3.9038 

3.9039 

3.9040 

3.9040 

3.9041 

3.9041 

40 

3.9042 

3.9042 

3.9043 

3.9043 

3.9044 

3.9044 

3.9045 

3.9046 

3.9046 

3.9047 

50 

3.9047 

3.9048 

3.9048 

3.9049 

3.9049 

3.9050 

3.9050 

3.9051 

3.9051 

3.9052 

2   14 

0 

3.9053 

3.9053 

3.9054 

3.9054 

3.9055 

3.9055 

3.9056 

3.9056 

3.9057 

3.9067 

10 

3.9058 

3.9058 

3.9059 

8.9060 

3.9060 

3.9061 

3.9061 

3.9062 

3.9062 

3.9063 

20 

3.9063 

3.9064 

3.9064 

3.9065 

3.9066 

3.9066 

3.9067 

3.9067 

3.9068 

3.9068 

30 

3.9069 

3.9069 

3.9070 

3.9070 

3.9071 

3.9071 

3.9072 

3.9073 

3.9073 

3.9074 

40 

8.9074 

3.9075 

3.9075 

3.9076 

3.9076 

3.9077 

3.9077 

3.9078 

3.9078 

3.9079 

50 

3.9079 

3.9080 

3.9081 

3.9081 

3.9082 

^.9082 

3.9083 

3.9083 

3.9084 

3.9084 

2  15 

0 

3.9085 

3.9085 

3.9086 

8.9086 

3.9087 

3.9088 

3.9088 

3.9089 

3.9089 

3.9090 

10 

3.9090 

3.9091 

3.9091 

•3.9092 

3.9092 

3.9093 

3.9093 

3.9094 

3.9094 

3.9095 

20 

3.9096 

3.9096 

3.9097 

8.9097 

3.9098 

3.9098 

3.9099 

3.9099 

3.9100 

3.9100 

30 

3.9101 

3.9101 

3.9102 

3.9103 

3.9103 

3.9104 

3.9104 

3.9105 

3.9105 

3.9106 

40 

3.9106 

8.9107 

3.9107 

3.9108 

3.9108 

3.9109 

3.9109 

3.9110 

3.9111 

3.9111 

50 

3.9112 

3.9112 

3.9113 

3.91  IS 

3.9114 

3.9114 

3.9115 

3.9115 

3.9116 

3.9116 

2  16 

0 

3.9117 

3.9117 

3.9118 

3.9118 

3.9119 

3.9120 

3.9120 

3.9121 

3.9121 

3.9122 

10 

3.9122 

3.9123 

3.9123 

3.9124 

3.9124 

3.9125 

3.9125 

3.9126 

3.9126 

3.9127 

20 

3.9128 

3.9128 

S.9I29 

3.9129 

3.9130 

3.9130 

3.9131 

3.9131 

3.9132 

8.9132 

30 

3.9133 

8.9133 

3.9134 

3.9134 

3.9135 

3.9135 

3.9186 

3.9137 

3.9137 

3.9138 

40 

3.9138 

3.9139 

3.9139 

3.9140 

3.9140 

3.9141 

3.9141 

3.9142 

3.9142 

3.9143 

50 

3.9143 

3.9144 

3.9144 

3.9145 

3.9146 

3.9146 

3.9147 

3.9147 

3.9148 

3.9148 

2  17 

0 

3.9149 

3.9149 

3.9150 

^.9150 

3.9151 

3.9151 

3.9152 

3.9152 

3.9153 

3.9153 

10 

3.9154 

3.9155 

3.9155 

3.9156 

3.9156 

3.9157 

3.9157 

3.9158 

3.9158 

3.9159 

20 

3.9159 

3.9160 

3.9160 

3.9161 

3.9161 

3.9162 

3.9162 

3.9163 

3.9163 

3.9164 

80 

3.9165 

3.9165 

3.9166 

3.9166 

3.9167 

3.9167 

3.9168 

3.9168 

3.9169 

3.9169 

40 

3.9170 

3.9170 

3.9171 

3.9171 

3.9172 

3.9172 

3.9173 

3.9173 

3.9174 

3.9175 

50 

3.9175 

3.9176 

3.9176 

3.9177 

3.9177 

3.9178 

3.9178 

3.9179 

3.9179 

3.9180 

2  18 

0 

3.9180 

3.9181 

3.9181 

3.9182 

3.9182 

3.9183 

3.9183 

3.9184 

3.9184 

3.9185 

18 

10 

3.9186 

3.9186 

3.9187 

3.9187 

3.9188 

3.9188 

3.9189 

3.9189 

3.9190 

3.9190 

18 

20 

3.9191 

3.9191 

3.9192 

3.9192 

3.9193 

3.9193 

3.9194 

3.9194 

3.9195 

3.9195 

18 

30 

3.9196 

3.9197 

3.9197 

3.9198 

3.9198 

3.9199 

3.9199 

3.9200 

3.9200 

3.9201 

18 

40 

3.9201 

3.9202 

3.9^02 

3.9203 

8.9203 

3.9204 

3.9204 

3.9205 

3.9205 

3.9206 

18 

50 

3.9206 

3.9207 

3.9207 

3.9208 

3.9209 

3.9209 

3.9210 

3.9210 

3.9211 

3.9211 

2  19 

0 

3.9212 

3.9212 

3.9213 

3.9213 

3.9214 

3.9214 

3.9215 

3.9215 

3.9216 

3.9216 

19 

10 

3.9217 

3.9217 

3.9218 

3.9218 

3.9219 

3.9219 

3.9220 

3.9221 

3.9221 

3.9222 

19 

20 

3.9222 

3.9223 

3.9223 

3.9224 

3.9224 

3.9225 

3.9225 

3.9226 

3.9226 

3.9227 

19 

SO 

3.9227 

8.9228 

8.9228 

3.9229 

3.9229 

3.9230 

3.9230 

3.9231 

3.9231 

3.9232 

19 

40 

3.9232 

3.9233 

3.9233 

3.9234 

3.9235 

3.9235 

3.9236 

3.9236 

3J237 

3.9237 

19 

50 

3.9238 

3.9238 

3.9239 

3.9239 

3.9240 

3.9240 

3.9241 

3.9241 

3.9242 

3.9242 

28 


TABL.E    I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OE  TIME.      || 

Are. 

d 

i 

i 

i 

u 

4 

6 

6 

N 

7 

8" 

^ 

5fc^»-o^ 

3.9248 

3.9243 

3.9244 

3.9244 

8.9245 

3.9245 

3.9246 

3.9246 

3.9247 

39247 

flO 

10 

3.9248 

3.9248 

3.9249 

3.9250 

3.9250 

3.9251 

3.9251 

3.9252 

3.92S2 

3.9253 

20 

20 

3.9253 

3.9254 

3.9254 

3.9255 

8.9255 

3.9256 

3.9256 

3.9257 

3.9267 

3.9258 

20 

30 

3.9258 

3.9259 

3.9259 

3.9260 

3.9260 

3.9261 

3.9261 

3.9262 

3.9262 

3.9263 

20 

40 

3.9263 

3.9264 

3.9264 

3.9265 

3.9265 

3.9266 

3.9267 

3.9267 

3.9268 

a9268 

20 

50 

3.9269 

3.9269 

3.9270 

3.9270 

3.9271 

3.9271 

3.9272 

3.9272 

3.9273 

3.9273 

2  21 

0 

3.9274 

3.9274 

3.9275 

3.9275 

8.9276 

3.9276 

3.9277 

3.9277 

3.9278 

3.9278 

21 

10 

3.9279 

3.9279 

3.9280 

3.9280 

3.9281 

3.9291 

3.9282 

3.9282 

3.9263 

3.9283 

21 

20 

3.9284 

3.9284 

3.9285 

3.9285 

3.9286 

3.9287 

3.9287 

3.9288 

3.9288 

3.9289 

21 

30 

3.9289 

3.9290 

3.9290 

3:9291 

3.9291 

3.9292 

3.9292 

8.9298 

3.9293 

3J294 

21 

40 

3.9294 

3.9295 

3.9295 

3.9296 

8.9296 

3.9297 

3.9297 

3.9298 

3.9298 

8.9299 

21 

50 

3.9299 

3.9300 

3.9300 

3.9301 

8.9301 

3.9302 

3.9302 

3.9306 

3.9303 

3.9804 

2  22 

0 

3.9304 

3.9305 

3.9305 

3.9306 

8.9306 

3.9307 

3.9307 

3.9308 

3.9308 

3.9309 

22 

10 

3.9309 

3.9310 

3.9311 

3.9311 

3.9312 

3.9312 

3.9313 

3.9313 

3.9314 

3.9314 

22 

20 

3.9315 

3.9315 

3.9316 

3.9316 

3.9317 

3.9317 

3.9318 

8.9318 

3.9319 

3.9319 

22 

30 

3.9320 

3.9320 

3.9321 

3.9321 

3.9322 
8.9327 

3.9322 
3.9327 

3.9323 

3.9323 
3.9328 

3.9324 

3.9324 

22 

40 

3.9325 

3!9325 

3!9326 

3.9326 

3!9328 

3.9329 

3.9329 

22 

50 

3.9330 

3.9330 

3.9331 

3.9331 

3.9382 

3.9832 

3.9383 

3.9383 

3.9384 

2  23 

0 

3.9335 

3.9335 

3.9386 

3.9336 

8.9337 

3.9337 

3.9888 

3.9338 

3.9389 

3.9839 

2S 

10 

3.9340 

3.9340 

3.9341 

3.9341 

3.9342 

3.9342 

3.9343 

8.9348 

3.9344 

3.9344 

2S 

20 

3.9345 

3.9345 

3.9346 

3.9346 

8.9347 

3.9348 

3.9348 

3.9349 

3.9349 

3.9350 

28 

30 

3.9350 

3.9351 

3.9851 

3.9352 

3.9352 

8.9353 

3.9353 

3.9354 

3.9354 

8.9355 

28 

40 

3.9355 

3.9356 

3.9356 

.  3.9357 

8.9357 

3.9358 

3.9358 

3.9359 

3.9359 

3.9360 

28 

50 

8.9360 

3.9361 

3.9361 

3.9362 

8.9362 

3.9863 

3.9363 

8.9364 

3.9364 

3.9365 

2  24 

0 

3.9365 

3.9366 

3.9366 

3.9367 

3.9367 

3.9368 

3.9368 

8.9369 

8.9369 

3.9370 

24 

10 

3.9370 

3.9371 

3.9371 

3.9372 

3.9372 

3.9373 

8.9373 

3.9374 

3.9374 

3.9875 

24 

20 

3.9375 

3.9376 

3.9376 

3.9377 

8.9377 

8.9378 

8.9378 

8.9379 

8.9379 

3.9380 

24 

30 

3.9380 

3.9381 

3.9381 

3.9382 

3.9382 

3.9383 

3.9383 

3.9384 

3.9384 

3.9385 

24 

40 

3.9385 

3.9386 

3.9386 

3.9387 

3.9387 

3.9388 

3.9388 

8.9389 

8.9389 

3.9390 

24 

50 

3.9390 

3.9391 

3.9391 

3.9392 

3.9392 

3.9393 

3.9393 

3.9394 

3.9394 

3.9395 

2  25 

0 

3.9395 

3.9396 

3.9396 

3.9397 

3.9397 

3.9398 

8.9398 

3.9399 

3.9399 

3.9400 

25 

10 

3.9400 

3.9401 

3.9401 

3.9402 

8.9402 

3.9403 

3.9403 

8.9404 

3.9404 

3.9405 

25 

20 

3.9405 

3.9406 

3.9406 

3.9407 

3.9407 

8.9408 

8.9408 

3.9409 

3.9409 

3.9410 

25 

30 

3.9410 

3.9411 

3.9411 

3.9412 

3.9412 

3.9418 

3.9413 

3.9414 

3.9414 

3.9415 

25 

40 

3.9415 

3.9416 

3.9416 

3.9417 

3.9417 

3.9418 

8.9418 

3.9419 

3.9419 

3.9420 

25 

50 

3.9420 

3.9421 

3.9421 

3.9422 

3.9422 

8.9423 

3.9423 

3.9424 

3.9424 

3.9425 

2  2e 

0 

3.9425 

3.9426 

3.9426 

3.9427 

3.9427 

3.9428 

3.9428 

3.9429 

8.9429 

33430 
3.94^4 

26 

10 

3.9430 

3.9430 

3.9431 

3.9431 

3.9432 

3.9432 

3.9433 

3.9433 

3.9434 

26 

20 

3.9435 

3.9435 

3.9436 

3.9436 

3.9437 

3.9437 

3.9438 

3.9438 

3.9439 

3.9439 

26 

30 

3.9440 

3.9440 

3.9441 

3.9441 

3.9442 

3.9442 

8.9443 

3.9443 

3.9444 

3.9444 

26 

40 

3.9445 

3.9445 

3.9446 

3.9446 

3.9447 

3.9447 

3.9448 

3.9448 

3.9449 

3.9449 

26 

50 

3.9450 

3.9450 

3.9451 

3.9451 

3.9452 

3.9452 

3.9453 

3.9453 

3.9454 

3.9454 

2  27 

0 

3.9455 

3.9455 

3.9456 

3.9456 

3.9457 

3.9457 

3.9458 

3.9458 

3.9459 

3.9459 

27 

10 

3.9460 

3.9460 

3.9461 

3.9461 

3.9462 

3.9462 

3.9468 

8.9463 

3.9464 

3.9464 

27 

20 

3.9465 

3.9465 

3.9466 

3.9466 

3.9466 

3.9467 

3.9467 

3.9468 

8.9468 

8.9469 

27 

30 

3.9469 

3.9470 

3.9470 

3.9471 

3.9471 

3.9472 

3.9472 

8.9473 

3.9473 

3.9474 

27 

40 

3.9474 

3.9475 

3.9475 

3.9476 

3.9476 

3.9477 

3.9477 

3.9478 

3.9478 

8.9479 

27 

50 

3.9479 

3.9480 

3.9480 

3.9481 

3.9481 

3.9482 

3.9482 

3.9483 

3.9483 

3.9484 

2  28 

0 

3.9484 

3.9485 

3.9485 

3.9486 

3.9486 

3.9487 

3.9487 

3.9488 

3.9488 

3.9489 

28 

10 

3.9489 

3.9490 

3.9490 

3.9490 

3.9491 

3.9491 

3.9492 

3.9492 

3.9493 

3.9493 

28 

20 

3.9494 

3.9494 

3.9495 

3.9495 

3.9496 

3.9496 

3.9497 

3.9497 

3.9498 

3.9498 

28 

30 

3.9499 

3.9499 

3.9500 

3.9500 

,3.9501 

3.9501 

3.9502 

3.9502 

3.9503 

3.9503 

28 

40 

3.9504 

3.9504 

3.9505 

3.9505 

3.9506 

8.9506 

3.9507 

3.9507 

3.9508 

3.9508 

28 

50 

3.9509 

3.9509 

3.9509 

3.9510 

3.9510 

3.9511 

3.9511 

3.9512 

3.9512 

3.9513 

2  29 

0 

3.9513 

3.9514 

3.9514 

3.9515 

3.9515 

3.9516 

8.9516 

3.9517 

3.9517 

3.9518 

29 

10 

3.9518 

3.9519 

3.9519 

3.9520 

3.9520 

3.9521 

8.9521 

8.9522 

3.9522 

3.9523 

29 

20 

3.9523 

3.9524 

3.9524 

3.9525 

3.9525 

3.9526 

3.9526 

3.9526 

3.9527 

3.9527 

29 

30 

3.9528 

3.9528 

3.9529 

3.9529 

3.9530 

3.9530 

3.9531 

3.9531 

3.9532 

3.9532  1 

1  « 

40 

3.9533 

3.9533 

3.9584 

3.9584 

3.9535 

3.9535 

3.9536 

8.9586 

3.9537 

3.9537  ll 

50 

3.9538 

8.9538 

3.9539 

3.9539 

3.9540 

3.9540 

3.9540 

8.9541 

3.9541 

3.9542J} 

24 


TABL.E   I. 


LOGAETTHMS  OP  SMALL  ARCS  IN  SPACE  OR  TIME.             ]| 

Afc. 

o' 

i 

5 

i 

i 

^ 

6 

1 

i 

i 

IHh$-&J 

8.9542 

8.9543 

3.9548 

3.9544 

8.9544 

8.9546 

8.9545 

8.9546 

3.9546 

8.9547 

1        SO 

10 

8.9547 

3.9548 

8.9548 

3.9549 

8.9549 

8.9550 

3.9550 

3.9551 

3.9551 

3.9552 

1     ^ 

20 

3.9552 

3.9558 

3.9558 

3.9554 

8.9554 

8.9554 

3.9555 

3.9555 

3.9556 

3.9556 

1     ^ 

30 

3.9557 

3.9557 

3.9558 

3.9558 

3.9559 

3.9559 

3.9560 

3.9560 

3.9561 

3.9561 

80 

40 

8.9562 

3.9562 

3.9568 

3.9563 

3.9564 

3.9564 

3.9565 

3.9565 

3.9566 

3.9566 

SO 

50 

3.9566 

3.9567 

3.9567 

3.9568 

3.9568 

8.9569 

3.9569 

3.9570 

3.9570 

3.9571 

S  81 

0 

8.9571 

3.9572 

3.9572 

3.9573 

3.9578 

3.9574 

8.9574 

3.9575 

3.9575 

3.9576 

81 

10 

3.9576 

8.9577 

8.9577 

3.9578 

8.9578 

8.9578 

3.9579 

3.9579 

3.9580 

3.9580 

81 

20 

3.9581 

8.9581 

8.9582 

3.9582 

3.9588 

3.9588 

3.9584 

3.9584 

3.9585 

3.9585 

81 

80 

3.9586 

3.9566 

3.9587 

3.9587 

3.9588 

3.9588 

8.9589 

3.9589 

3.9589 

3.9590 

81 

40 

3.9590 

3.9591 

3.9591 

.  8.9592 

8.9592 

8.9593 

3.9598 

3.9594 

3.9594 

3.9595 

81 

50 

3.9596 

8.9596 

3.9596 

3.9697 

8.9597 

3.9598 

3.9598 

8.9599 

3.9599 

3.9599 

S  82 

0 

3.9600 

8.9600 

8.9601 

3^9601 

8.9602 

3.9602 

3.9603 

3.9603 

3.9604 

3.9604 

82 

10 

3.9605 

8.9605 

3.9606 

3.9606 

8.9607 

8.9607 

8.9608 

3.9608 

3.9609 

3.9609 

'      82 

20 

8.9609 

8.9610 

8.9610 

3.9611 

8.9611 

3.9612 

3.9612 

3.9618 

3.9613 

3.9614 

82 

80 

8.9614 

8.9615 

3.9615 

3.9616 

8.9616 

3.9617 

3.9617 

3.9618 

3.9618 

3.9618 

1       ^3 

40 

3.9619 

3.9619 

3.9620 

3.9620 

3.9621 

3.9621 

3.9622 

3.9622 

3.9623 

3.9628 

1        ^ 

50 

8.9624 

3.9624 

3.9625 

3.9625 

3.9626 

8.9626 

3.9627 

3.9627 

3.9627 

3.9628 

2  88 

0 

3.9628 

3.9629 

8.9629 

3.9630 

8.9680 

3.9681 

3.9631 

3.9682 

8.9632 

3.9633 

9        88 

10 

3.9633 

8.9684 

3.9684 

3.9684 

8.9685 

8.9635 

3.9636 

3.9636 

3.9637 

3.9637 

9        88 

20 

3.9688 

8.9638 

3.9689 

3.9689 

8.9640 

3.9640 

3.9641 

3.9641 

3.9642 

3.9642 

I     as 

80 

8.9642 

3.9648 

3.9643 

3.9644 

8.9644 

3.9645 

8.9645 

3.9646 

3.9646 

3.9647 

1       ^ 

40 

3.9647 

8.9648 

3.9648 

8.9649 

8.9649 

3.9650 

8.9650 

8.9651 

3.9651 

3.9652 

83 

50 

3.9652 

8.9658 

3.9658 

8.9653 

8.9654 

3.9654 

3.9655 

3.9655 

8.9656 

3.9656 

2  84 

0 

3.9657 

3.9657 

3.9658 

3.9668 

8.9658 

3.9659 

8.9659 

8.9660 

3.9660 

3.9661 

84 

10 

8.9661 

3.9662 

3.9662 

3.9663 

8.9663 

3.9664 

3.9664 

3.9665 

3.9665 

3.9665 

84 

20 

3.9666 

3.9666 

3.96^7 

8.9667 

8.9668 

8.9668 

3.9669 

3.9669 

3.9670 

3.9670   1 

84 

80 

3.9671 

8.9671 

8.9672 

3.9672 

8.9672 

3.9673 

3.9678 

3.9674 

3.9674 

3.9675 

84 

40 

3.9675 

3.9676 

3.9676 

8.9677 

8.9677 

3.9678 

3.9678 

3.9679 

3.9679 

3.9680 

84 

50 

3.9680 

8.9681 

8.9681 

3.9682 

8.9682 

3.9682 

3.9688 

3.9683 

3.9684 

3.9684 

2  85 

0 

8.9685 

8.9685 

3.9686 

3.9686 

3.9687 

3.9687 

3.9688 

3.9688 

3.9689 

3.9689 

35 

10 

3.9689 

3.9690 

3.9690 

3.9691 

8.9691 

3.9692 

3.9692 

3.9693 

3.9693 

3J694 

35 

20 

3.9694 

3.9695 

8.9695 

3.9696 

8.9696 

3.9696 

8.9697 

3.9697 

3.9698 

3.9698 

35 

80 

3.9699 

3.9699 

8.9700 

3.9700 

3.9701 

3.9701 

3.9702 

3.9702 

3.9703 

3.9703 

35 

40 

3.9703 

3.9704 

8.9704 

3.9705 

8.9705 

3.9706 

3.9706 

3.9707 

3.9707 

34)708 

35 

50 

3.9708 

a9709 

3.9709 

3.9710 

3.9710 

3.9710 

3.9711 

3.9711 

3.9712 

8.9712 

2  36 

0 

3.9718 

8.9718 

3.9714 

3.9714 

8.9715 

3.9715 

3.9716 

3.9716 

3.9716 

8.9717 

86 

10 

3.9717 

8.9718 

3.9718 

3.9719 

3.9719 

3.9720 

8.9720 

3.9721 

3.9721 

8.9722 

36 

20 

3.9722 

3.9722 

3.9723 

3.9723 

3.9724 

3.9724 

3.9725 

3.9725 

3.9726 

3.9726 

36 

80 

3.9727 

3.9727 

3.9728 

3.9728 

8.9729 

3.9729 

3.9729 

3.9730 

3.9730 

3.9731 

36 

40 

3.9731 

a9782 

8.9782 

8.9783 

3.9733 

3.9734 

3.9734 

3.9735 

3.9735 

3.9735 

36 

50 

3.9736 

3.9736 

3.9787 

3.9787 

3.9738 

3.9738 

3.9789 

3i>789 

3.9740 

3.9740 

2  37 

0 

3.9741 

3.9741 

3.9741 

3.9742 

8.9742 

3.9743 

3.9743 

3.9744 

3.9744 

3.9745 

37 

10 

3.9746 

8.9746 

3.9746 

3.9746 

8.9747 

3.9747 

3.9748 

3.9748 

3.9749 

8.9749 

37 

20 

3.9750 

3.9750 

3.9751 

3.9751 

8.9752 

3.9752 

3.9752 

3.9753 

8.9753 

3.9754 

37 

30 

3.9754 

8.9755 

3.9755 

.3.9756 

8.9756 

3.9757 

3.9757 

3.9758 

8.9758 

3.9758 

37 

40 

3.9759 

3.9759 

3.9760 

3.9760 

3.9761 

3.9761 

3.9762 

3.9762 

3.9763 

8.9763 

37 

50 

3.9768 

3.9764 

3.9764 

3.9765 

3.9765 

3.9766 

3.9766 

3.9767 

3.9767 

3.9768 

2  33 

0 

3.9768 

3.9769 

3.9769 

3.9769 

8.9770 

3.9770 

3.9771 

3.9771 

3.9772 

3.9772 

38 

10 

3.9778 

3.9773 

3.9774 

3.9774 

3.9774 

3.9775 

3.9775 

3.9776 

3.9776 

3.9777 

38 

20 

3.9777 

3.9778 

3.9778 

a9779 

8.9779 

3.9779 

3.9780 

3.9780 

3.9781 

3.9781 

38 

30 

8.9782 

3.9782 

3.9783 

3.9783 

3.9784 

3.9784 

3.9785 

3.9785 

3.9785 

3.9786 

38 

40 

3.9786 

3.9787 

3.9787 

3.9788 

3.9788 

3.9789 

3.9889 

3.9790 

3.9790 

8.9790 

38 

50 

-  8.9791 

3.9791 

3.9792 

3.9792 

3.9798 

3.9793 

3.9794 

3.9794 

3.9795 

3.9795 

1  2  39 

0 

8.9795 

3.9796 

8.9796 

3.9797 

3.9797 

3.9798 

8.9798 

3.9799 

3.9799 

3.9800 

H       dd 

10 

3.9800 

8.9800 

3.9801 

3.9801 

3.9802 

3.9802 

3.9803 

3.9803 

3.9804 

3.9804 

1       ^^ 

20 

8.9805 

8.9805 

3.9805 

8.9806 

3.9806 

3.9807 

3.9807 

3.9808 

3.9808 

3.9809 

39 

30 

3.9809 

3.9810 

3.9810 

3.9810 

3.9811 

.3.9811 

3.9812 

3.9812 

3.9813 

3.9813 

89 

40 

3.9814 

3.9814 

3.9815 

3.9815 

3.9815 

3.9816 

3.9816 

3.9817 

3.9817 

3.9818 

39 

50 

8.9818 

3.9819 

3.9819 

3.9819 

3.9820 

3.9820 

3.9821 

3.9821 

3.9822 

.3.9822  || 

25 


TABLE    L 


LOGARITHAfS  OF  SMALL  AfiCS  IN  SPACE  OB  TIME.      | 

Arc. 

6 

i 

i 

3 

i 

5 

6 

— 1 

1 

4 

§ 

Ol  '  (    If 

2h.4oi».  5.. 

3.9823 

3.9823 

3.9824 

3.9824 

3J825 

3.9825 

3.9825 

3.9826 

3.9826 

3.9887 

40 

10 

3.9827 

3.9828 

3.9828 

3.9829 

3.9829 

3.9829 

3.9830 

3.9830 

3.9831 

3.9831 

40 

20 

3.9832 

3.9832 

3.9833 

3.9833 

3.9834 

3.9834 

3.9834 

3.9835 

a.9835 

3.9836 

40 

30 

3.9836 

3.9837 

3.9837 

3.9838 

3.9838 

3.9839 

3.9839 

3.9839 

3.9840 

3i»840 

40 

40 

3.9841 

3.9841 

3.9842 

3.9842 

3.9843 

3.9843 

3.9843 

3.9844 

3.9844 

3.9845 

40 

50 

3.9845 

3.9846 

3.9846 

3.9^47 

3.9847 

3.9848 

3.9848 

3.9848 

3.9849 

3.9849 

2  41 

0 

3.9850 

3.9850 

3.9851 

3.9851 

3.9852 

3.9852 

3.9852 

3.9853 

3.9853 

3:9854 

41 

10 

3.9854 

3.9855 

3.9855 

3.9856 

3.9856 

3.9857 

3.9857 

3.9857 

a9858 

3:9858 

41 

20 

3.9859 

3.9869 

3.9860 

3.9860 

3.9861 

3.9861 

3.9861 

a9862 

3.9862 

3.9863 

41 

30 

3.9863 

3.9864 

3.9864 

3.9865 

3.9865 

3.9865 

3.9866 

3.9866 

a9867 

3.9867 

41 

40 

3.9868 

3.9868 

3.9869 

3.9869 

3.9870 

3.9870 

3.9870 

3.9871 

3.9871 

3.9872 

41 

50 

3.9872 

3.9873 

3.9873 

3.9874 

3.9874 

3.9874 

3.9876 

3.9875 

3.9876 

3.9876 

2  42 

0 

3.9877 

8.9877 

3.9878 

3.9878 

3.9878 

3^879 

3.9879 

3.9880 

&9880 

3.9881 

42 

10 

3.9881 

3.9882 

3.9882 

3.9882 

3.9883 

3.9883 

3.9884 

&9884 

a9885 

3.9885 

42 

20 

3.9886 

3.9886 

3.9886 

3.9887 

3.9887 

a9888 

3.9888 

a9889 

3.9889 

3.9890 

42 

30 

3.9890 

3.9890 

3.9891 

3.9891 

3.9892 

3.9892 

a9893 

3.9893 

3.9804 

3.9894 

42 

40 

3.9894 

3.9895 

3.9895 

3.9896 

8.9896 

3.9897 

3.9897 

3.9898 

3.9898 

3.9898 

42 

50 

3.9899 

3.9899 

3.9900 

3.9900 

8.9901 

3.9901 

3.9902 

3.9902 

8.9903 

3.9903 

2  43 

0 

3.9903 

3.9904 

3.9904 

3.9905 

3.9905 

3.9906 

3.9906 

3.9906 

3.9907 

3.9907 

43 

10 

3.9908 

3.9908 

3.9909 

3.9909 

8.9910 

3.9910 

3.9910 

8.9911 

3.9911 

3.9912 

43 

20 

3.9912 

3.9913 

3.9913 

3.9914 

8.9914 

3.9914 

a9915 

3.9915 

3.9916 

3.9916 

43 

30 

3.9917 

3.9917 

3.9918 

3.9918 

3.9918 

a9919 

8.9919 

3.9920 

3.99(0 

3.9921 

43 

40 

•  3.9921 

3.9922 

3.9922 

3.9922 

3.9923 

3.9928 

3.9924 

3.9924 

3.9925 

3.9925 

43 

50 

3.9926 

3.9926 

3.9926 

3.9927 

3.9927 

3.9928 

3.9928 

8.9929 

3.9929 

3.9930 

2  44 

0 

3.9930 

3.9930 

3.9931 

3.9981 

3.9932 

3.9932 

8.9933 

8.9933 

3.9983 

3.9934 

44 

10 

3.9934 

3.9935 

3.9935 

3.9986 

3.9936 

3.9987 

3.9937 

3.9937 

3.9988 

3.9938 

44 

20 

3.9939 

3.9939 

3.9940 

3.9940 

3.9941 

3.9941 

3.9941 

3.9942 

3.9942 

3.9943 

44 

30 

3.9943 

3.9944 

3.9944 

3.9944 

3.9945 

3.9945 

3.9946 

3.9946 

3.9947 

3.9947 

44 

40 

3.9948 

3.9948 

3.9948 

3.9949 

3.9949 

3.9950 

8.9950 

3.9951 

3.9951 

3.9952 

44 

50 

3.9952 

3.9952 

3.9953 

3.9953 

3.9954 

3.9954 

3.9955 

3.9955 

3.9955 

3.9956 

2  45 

0 

3.9956 

3.9957 

3.9957 

8.9958 

8.9958 

8.9959 

3.9959 

8.9959 

3.9960 

3.9960 

45 

10 

3.9961 

3.9961 

3.9962 

8.9962. 

3.9962 

8.9963 

3.9963 

8J9964 

8.9964 

3.9965 

45 

20 

3.9965 

3.9966 

3.9966 

3.9966 

3.9967 

3.9967 

3.9968 

8.9968 

3.9969 

3.9969 

45 

30 

3.9969 

3.9970 

3.9970 

3.9971 

3.9971 

8.9972 

3.9972 

3.9973 

3.9973 

3.9973 

45 

40 

3.9974 

3.9974 

8.9975 

3.9975 

3.9976 

3.9976 

3.9976 

3.9977 

3.9977 

3.9978 

45 

50 

3.9978 

3.9979 

3.9979 

3.9980 

3.9980 

3.9980 

3.9981 

3.9981 

3.9982 

3.9982 

2  46 

0 

8.9983 

3.9983 

3.9983 

3.9984 

3.9984 

8.9985 

3.9985 

3.9986 

3.9986 

3.9987 

46 

10 

3.9987 

3.9987 

3.9988 

3.9988 

3.9989 

3.9989 

3.9990 

3.9990 

3.9990 

3.9991 

46 

20 

3.9991 

3.9992 

3.9992 

8.9993 

3.9993 

3.9993 

3.9994 

3.9994 

3.9995 

3.9995 

46 

30 

3.9996 

8.9996 

3.9997 

8.9997 

3.9997 

8.9998 

3.9998 

3.9999 

3.9999 

4.0000 

46 

40 

4.0000 

4X)000 

4.0001 

4j0001 

4.0002 

4J0OO2 

4.0003 

4.0003 

4.0003 

4.0004 

46 

50 

4.0004 

4.0005 

4X)005 

44)006 

4j0006 

4.0007 

4.0007 

4X)007 

4.0008 

4J0008 

2  47 

0 

4.0009 

4.0009 

4.0010 

4.0010 

4.0010 

4.0011 

4.0011 

4.0012 

4.0012 

4.0013 

47 

10 

4X)013 

4.0013 

4.0014 

4J0OU 

4.0015 

4.0015 

4.0016 

4.0016 

4.0016 

4.0017 

47 

20 

4.0017 

4.0018 

4.0018 

4j0019 

4.0019 

4.0019 

4.0020 

4.0020 

4.0021 

4.0021 

47 

30 

4.0022 

4.0022 

4.0023 

4.0023 

4.0023 

4.0024 

4.0024 

4.0025 

4.0025 

4.0026 

47 

40 

4.0026 

4.0026 

4.0027 

4.0027 

4.0028 

4.0028 

4.0029 

4.0029 

4.0029 

4.0030 

47 

50 

4.0030 

4.0031 

4.0031 

4.0032 

4.0032 

4.0032 

4.0033 

4.0033 

4.0034 

4.0034 

2  48 

0 

4.0035 

4.0035 

4.0035 

4.0036 

4.0036 

4.0037 

4.0087 

4.0038 

4.0038 

,4Xm9 

48 

10 

4.0039 

4.0039 

4.0040 

4j0040 

4.0041 

4.0041 

4.0041 

4.0042 

4.0042 

4.0043 

48 

20 

4.0043 

4.0044 

4.0044 

4j0045 

4.0045 

4^0045 

4.0046 

4.0046 

4.0047 

4.0047 

48 

30 

4.0048 

4.0048 

4j0048 

4.0049 

4.0049 

4J0O6O 

4.0060 

4.0051 

4.0051 

4.0051 

48 

40 

4.0052 

4.0052 

4.0053 

4X)053 

4.0054 

4.0054 

4.0054 

4.0055 

4.0095 

4.0056 

48 

50 

4.0056 

4.0057 

4.0057 

4.0057 

4.0058 

4.0058 

4.0059 

4.0059 

4.0060 

4.0060 

2  49 

0 

4.0060 

4.0061 

4.0061 

4.0062 

4.0062 

4.0068 

4.0063 

4.0063 

4.0064 

4.0064 

49 

10 

4.0065 

4.0065 

4.0066 

4.0066 

4.0066 

4.0067 

4.0067 

4.0068 

4.0068 

4.0069 

49 

20 

4.0069 

4.0069 

4.0070 

4.0070 

4.0071 

4.0071 

4.0072 

4.0072 

4.0072 

4.0073 

49 

30 

4.0073 

4.0074 

4.0074 

4.0074 

4.0075 

4.0075 

4.0076 

4XK)76 

4XK)77 

4.0077 

49 

40 

4.0077 

4.0078 

4.0078 

4.0079 

4.0079 

4.0080 

4.0080 

4.0080 

4.0081 

4.0081 

49 

50 

4.0082 

4.0082 

4.0083 

4.0083 

4X)083 

4.0084 

4.0084 

4.0085 

4.0085 

4.0086 

26 


TABLE    I. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

u 

0 

i 

S 

3 

4 

^ 

6* 

•f 

^ 

9 

5b.5(^..  &. 

4.0086 

4.0086 

4.0087 

4.0087 

4.0088 

4.0088 

4.0089 

4.0089 

4.0089 

4.0090 

50 

10 

4.0090 

4.0091 

4.0091 

4.0092 

4.0092 

4.0092 

4.0093 

4.0093 

4.0094 

4.0094 

50 

20 

4.0095 

4.0095 

4.0095 

4.0096 

4.0096 

4.0097 

4.0097 

4.0097 

4.0098 

4.0098 

50 

30 

4.0099 

4.0099 

4.0100 

4.0100 

4.0100 

4.0101 

4.0101 

4.0102 

4.0102 

4.0103 

50 

40 

4.0103 

4.0103 

4.0104 

4.0104 

4.0106 

4.0105 

4.0106 

4.0106 

4.0106 

4.0107 

50 

50 

4.0107 

4.0108 

4.0108 

4.0109 

4.0109 

4.0109 

4.0110 

4.0110 

4.0111 

4.0111 

2  61 

0 

4.0111 

4.0112 

4.0112 

4.0113 

4.0113 

4.0114 

4.0114 

4.0114 

4.0115 

4.0115 

51 

10 

4.0116 

4.0116 

4.0117 

4.0117 

4.0117 

4.0118 

4.0118 

4.0119 

40119 

4.0120 

51 

20 

4.01^0 

4.0120 

4.0121 

4.0121 

4.0122 

4.0122 

4.0122 

4.0123 

4.0123 

4.0124 

51 

30 

4^124 

4.0125 

4.0125 

4.0125 

4.0126 

4.0126 

4.0127 

4.0127 

4.0128 

4.0128 

61 

40 

4.0128 

4X)129 

4.0129 

4.0130 

4.0130 

4.0130 

4.0131 

4.0131 

4.0132 

4.0132 

51 

50 

4.0133 

4.0133 

4.0133 

4.0134 

4.0134 

4.0135 

4.0135 

4.0136 

4.0136 

4.0136 

ft  52 

0 

4.0137 

4.0137 

4.0188 

4.0138 

4.0138 

4.0139 

4.0139 

4.0140 

4.0140 

4.0141 

52 

10 

4.0141 

4.0141 

4.0142 

4.0142 

4.0148 

4.0143 

4.0144 

4.0144 

4.0144 

4.0145 

52 

20 

4.0145 

4.0146 

4.0146 

4.0146 

4.0147 

4.0147 

4.0148 

4.0148 

4.0149 

4.0149 

52 

30 

4.0149 

4.0150 

4.0150 

4.0151 

4.0151 

4.0152 

4.0152 

4.0153 

4.0153 

4.0153 

52 

40 

4.0154 

4.0154 

4.0154 

4.0155 

4.0155 

4.0156 

4.0156 

4.0157 

4.0157 

4.0157 

52 

50 

4.0158 

4.0158 

4.0159 

4.0159 

4.0159 

4.0160 

4.0160 

4.0161 

4.0161 

4.0162 

2  53 

0 

4.0162 

4.0162 

4.0163 

4.0163 

4.0164 

4.0164 

4.0164 

4.0165 

4.0165 

4.0166 

53 

10 

4.0166 

4.0167 

4.0167 

4.0167 

4.0168 

4.0168 

4.0169 

4.0169 

4.0169 

4.0170 

53 

20 

4.0170 

4.0171 

4.0171 

4.0172 

4.0172 

4.0172 

4.0173 

4.0173 

4.0174 

4.0174 

53 

30 

4.0175 

4.0175 

4.0175 

4X)176 

4X>176 

4.0177 

4.0177 

4.0177 

4.0178 

4.0178 

53 

40 

4.0179 

4.0179 

4.0180 

4.0180 

4.0180 

4.0181 

4.0181 

4.0182 

4.0182 

4.0182 

53 

50 

4.0183 

4.0183 

4.0184 

4.0184 

4.0185 

4.0185 

4.0185 

4.0186 

4.0186 

4.0187 

2  54 

0 

4.0187 

4.0187 

4.0188 

4.0188 

4.0189 

4.0189 

4.0190 

4.0190 

4.0190 

4.0191 

54 

10 

4.0191 

4.0192 

4.0192 

4.0192 

4.0198 

4.0193 

4.0194 

4.0194 

4.0194 

4.0195 

54 

20 

4.0195 

4.0196 

4.0196 

4.0197 

4.0197 

4.0197 

4.0198 

4.0198 

4.0199 

4.0199 

54 

30 

4.0199 

4.0200 

4.0200 

4X)201 

4.0201 

4.0202 

4.0202 

4.0202 

4.0203 

4.0203 

54 

40 

4.0204 

4.0204 

4.0204 

4.0205 

4i)205 

4.0206 

4.0206 

4.0207 

4.0207 

4.0207 

54 

50 

4.0208 

4.0208 

4.0209 

4.0209 

4.0209 

4.0210 

4.0210 

4.0211 

4.0211 

4.0211 

2  55 

0 

4.0212 

4.0212 

4.0213 

4.0213 

4.0214 

4.0214 

4.0214 

4.0215 

4.0215 

4.0216 

55 

10 

4.0216 

4.0216 

4.0217 

4.0217 

Am\% 

4.0218 

4.0219 

4.0219 

4.0219 

4.0220 

55 

20 

4.0220 

4.0221 

4.0221 

4.0221 

4U)222 

4.0222 

4.0223 

4.0223 

4.0223 

4.0224 

55 

30 

4.0224 

4.0225 

4.0225 

4.0225 

4.0226 

4.0226 

4.0227 

4.0227 

4.0228 

4.0228 

55 

40 

4.0228 

4.0229 

4.0229 

4.0230 

4.0230 

4.0230 

4.0231 

4.0231 

4.0232 

4.0232 

55 

50 

4.0233 

4.0233 

4.0233 

4.0234 

4.0234 

4.0235 

4.0235 

4.0235 

4.0236 

4.0236 

2  56 

0 

4.0237 

4.0237 

4.0237 

4.0238 

4.0238 

4.0239 

4.0239 

4.0240 

4.0240 

4.0240 

56 

10 

4.0241 

4.0241 

4.0242 

4.0242 

4.0242 

4.0243 

4.0243 

4.0244 

4.0244 

4.0244 

56 

20 

4.0245 

4.0245 

4.0246 

4.0246 

4.0246 

4.0247 

4.0247 

4.0248 

4.0248 

4.0249 

56 

30 

4.0249 

4.0249 

4.0250 

4.0250 

4.0251 

4.0251 

4.0251 

4.0252 

4.0252 

4.0253 

56 

40 

4.0253 

4.0253 

4.0254 

4X)254 

4.0255 

4.0255 

4.0256 

4.0256 

4.0256 

4.0257 

56 

50 

4.0257 

4.0258 

4.0258 

4.0258 

4.0259 

4.0259 

4.0260 

4.0260 

4.0260 

4.0261 

2  67 

0 

4.0261 

4.0262 

4.0262 

4.0262 

4X)263 

4X)263 

4.0264 

4.0264 

4.0265 

4.0265 

57 

10 

4.0265 

4.0266 

4.0266 

4.0267 

4j0267 

4.0267 

4.0268 

4.0268 

4.0269 

4.0269 

57 

20 

4.0269 

4.0270 

4.0270 

4X)271 

4.0271 

4.0271 

4.0272 

4.0272 

4.0273 

4.0273 

57 

30 

4.0273 

4.0274 

4.0274 

4.0275 

4.0275 

4.0276 

4.0276 

4.0276 

4.0277 

4.0277 

57 

40 

4.0278 

4.0278 

4.0278 

4.0279 

4.0279 

4.0280 

4.0280 

4.0280 

4.0281 

4.0281 

57 

50 

4.0282 

4.0282 

4X)282 

4.0283 

4X)283 

4.0284 

4.0284 

4.0284 

4.0285 

4.0285 
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45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


8' 


18.636 
18.800 
18.964 
19.128 
19.292 

19.456 
19.619 
19.783 
19.947 
20.111 

20.275 
20.439 
20.602 
20.766 
20.930 

21.094 
21.258 
21.422 
21.585 
21.749 

21.913 
22.077 
22.241 
22.404 
22.568 

22.732 
22.896 
23.060 
23.224 
23.387 

23.551 
23.715 
23.879 
24.043 
24.207 

24.370 
24.534 
24.698 
24.862 
25.026 

25.190 
25.353 
25.517 
25.681 
25.845 

26.009 
26.172 
26.336 
26.500 
26.664 

26.828 
26.992 
27.155 
27.319 
27.483 

27.647 
27.811 
27.975 
28.138 
28.302 


1  28^66 
1  28.630 
1  28.794 
1  28.958 
1  29.121 

1  29.285 
1  29.449 
1  29.613 
1  29.777 
1  29.940 

1  30.104 
1  30.268 
1  30.432 
1  30.596 
1  30.760 

1  30.923 
1  31.087 
1  31.251 
1  31^15 
1  31.579 

1  31.743 
1  31.906 
1  32.070 
1  32.234 
1  32.398 

1  32.562 
1  32.726 
1  32.889 
1  33.053 
1  33.217 

1  33.381 
1  33.545 
1  33.708 
1  33.872 
1  34.036 

1  34.200 
1  34.364 
1  34.528 
1  34.691 
1  34.855 

1  35.019 
1  35.183 
1  35.347 
1  35.511 
1  35.674 

1  35.838 
1  36.002 
1  36.166 
1  36.330 
1  36.493 

1  36.657 
1  36.821 
1  36.985 
1  37.149 
1  37.313 

1  87.476 
1  37.640 
1  37.804 
I  37.968 
1  38.132 


10' 


1  38.296 
1  38459 
1  38.623 
1  38.787 
1  38.951 

1  39.115 
1  39.279 
1  39.442 
1  39.606 
1  39.770 

1  39.934 
1  40.098 
1  40.261 
1  40425 
1  40.589 

1  40,753 
1  40.917 
1  41.081 
1  41.244 
1  41.408 

1  41.572 
1  41.736 
1  41.900 
1  42.064 
1 .42.227 

1  42.391 
1  42.555 
1  42.719 
1  42.883 
1  43.047 

1  43.210 
1  43.374 
1  43.538 
1  43.702 
1  43.866 

1  44.029 
1  44.193 
1  44.357 
1  44.521 
1  44.685 

1  44.849 
1  45.012 
1  45.176 
1  45.340 
1  45.504 

1  45.668 
1  45.832 
1  45.995 
1  46.159 
1  46.323 

1  46.487 


46.651 
46.815 
46.978 
47.142 


1  47.306 
1  47470 
1  47.634 
1  47.797 
1  47.961 


IV 


I  48.125 
1  48.289 
1  48.453 
1  48.617 
1  48.780 

1  48.944 
1  49.108 
1  49.272 
1  49.436 
1  49.600 

1  49.763 

1  49.927 

1  50.091 

1  50^55 

1  50419 

1  50.583 
1  50.746 
1  50.910 
1  51.074 
1  51.238 

1  51.402 
1  51.565 
1  51.729 
1  51.893 
1  52,057 

1  52.221 
1  52.385 
1  52.548 
1  52.712 
1  52.876 

1  53.040 
1  53.204 
1  53.368 
1  53.531 
1  53.695 

1  53.859 
1  54.023 
1  54.187 
1  54.351 
1  54.514 

1  54.678 
1  54.842 


55.006 
55.170 
55.333 


1  55.497 
1  55.661 
1  55.825 
1  55.989 
1  56.153 

1  56.316 


56.480 
56.644 
56.808 
56.972 


1  57.136 
1  57.299 
1  57463 
1  57.627 
1  57.791 


12  > 


1  57.955 
1  58.119 
1  58.282 
1  58446 
1  58.610 

1  58.774 
1  58.938 
1  59.101 
1  59.265 
1  59429 

1  59.593 
1  59.757 

1  59.921 

2  00.084 
2  00.248 

2  00412 
2  00.576 
2  00.740 
2  00.904 
2  01.067 

2  01.231 
2  1)1.395 
2  01.559 
2  01.723 
2  01.887 

2  02.050 
2  02.214 
2  02.378 
2  02.542 
2  02.706 

2  02.869 
2  03.033 
2  03.197 
2  03.361 
2  03.525 

2  03.689 
2  03.852 
2  04.016 
2  04.180 
2  04.344 

2  04.508 
2  04.672 
2  04.835 
2  04.999 
2  05.163 

2  05.327 
2  05491 
2  05.655 
2  05.818 
2  05.982 

2  06.146 
2  06.310 
2  06474 
2  06.637 
2  06.801 

2  06.965 
2  07.129 
2  07.293 
2  07457 
2  07.620 


13' 


2  07.784 
2  07.948 
2  08.112 
2  08.276 
2  08.440 

2  08.603 
2  08.767 
2  08.931 
2  09.095 
2  09.259 

2  09423 
2  09.586 
2  09.750 
2  09.914 
2  10.078 

2  10.242 

2  10405 

2  10.569 

2  10.733 

2  10.897 

2  11.061 

2  11.225 

2  11.388 

2  11.552 

2  11.716 

2  11.880 

2  12.044 

2  12.208 

2  12.371 

2  12.535 

2  12.699 

2  12.863 

2  13.027 

2  13.191 

2  13.354 

2  13.518 

2  13.682 

2  13.846 

2  14.010 

2  14.173 

2  UMI 

2  14.501 

2  14.665 

2  14.829 

2  14.993 

2  15.156 
2  15.320 
2  15484 
2  15.648 
2  15.812 


15.976 
16.139 
16.303 
16.467 
16.631 


2  16.795 
2  16.959 
2  17.122 
2  17.286 
2  17.450 


w 


m.    B. 

2  17.614 

2  17.778 

2  17.941 

2  18.105 

2  18.269 

2  18.433 

2  18.597 

2  18.761 

2  18.924 

2  19.088 

2  19.252 
2  19416 
2  19.580 
2  19.744 
2  19.907 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  20.890 
2  21.054 
2  21.218 
2  21.382 
2  21.546 

2  21.709 
2  21.873 
2  22.037 
2  22.201 
2  22,365 

2  22.529 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26460 

2  26.624 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


15 


2  27443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 

2  28.263 
2  28426 
2  28.590 
2  28.754 
2  28.918 

2  29.082 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  30.720 
2  30.884 
2  31XM8 
2  31.211 
2  31.375 

2  31.539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

2  32.358 
2  32.522 
2  32.686 
2  32.850 
2  33.013 

2  33.177 
2  33.341 
2  33.505 
2  33.669 
2  33.833 

2  33.996 
2  34.160 
2  34.324 
2  34.488 
2  34.652 

2  34.816 
2  34.979 
2  35.143 
2  35.307 
2  35471 

2  35.635 

2  35.798 

2  35.962 

2  36.126 

2  36.290 

2  36454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


For 

Socoods. 


0.003 
.005 
.008 
JOII 

.014 
.016 
J019 
.022 
.025 

J027 
J030 
i)33 
J035 
^8 

mi 

J044 
SAB 
M9 
1)52 

i)55 
.057 
,060 

J066 

i)68 
X)71 
j074 
J076 
.079 

J08S 
J085 
J087 
J090 
J093 

J096 
.098 
.101 
.104 
JOG-i 

.109 
.112 
.115 
.117 
.120 

.123 
.126 
.128 
.131 
.134 

.137 
.139 
.142 
.145 
.147 

.150 
.153 
.156 
.158 
.161 


TABLE  III.  SIDEREAL  INTO  MEAN  SOLAR  TIME. 


naL 

16^ 

17h. 

18»- 

19^ 

20^ 

2P- 

22^- 

23^- 

For 

a. 

0 

2 '87.273 

2"  47.102 

2' 56.932 

3*06.762 

3  16.591 

8'26.421 

3*36.250 

3*46.080 

~ 

t. 

1 

2  37437 

2  47.266 

2  57.096 

3  06.925 

3  16.755 

3  26.585 

3  36414 

3  46.244 

1 

OJOQS 

2 

2  37.601 

2  47.430 

2  57.260 

3  07.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2-  57.424 

3  07.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.928 

2  47.758 

2  57.587 

3  07.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  98.092 

2  47.922 

2  57.751 

3  07.581 

3  17410 

3  27.240 

3  37.069 

3  46.899 

5 

.014 

6 

2  38.256 

2  48.085 

2  57.915 

3  07.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3  07.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

X)19 

8 

2  38.584 

2  48.413 

2  58.243 

3  08.072 

3  17.902 

3  27.731 

3  37.561 

3  47JJ90 

8 

.022 

9 

2  38.747 

2  48.577 

2  58.406 

3  08.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3  08.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  39.075 

2  48.905 

2  58.734 

3  08.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

3  08.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.232 

2  59.062 

3  08.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

14 

2  39JS66 

2  49.396 

2  59.226 

3  09.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

J038 

15 

2  39.730 

2  49.560 

2  59.389 

3  09.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

J041 

16 

2  39.894 

2  49.724 

2  59.553 

3  09.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3  09.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

.046 

18 

2  40.222 

2  50.051 

2  59.881 

3  09.710 

3  19.540 

3  29JJ70 

3  39.199 

3  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

3  00.045 

3  09.874 

3  19.704 

3  29J>33 

3  39.363 

3  49.193 

19 

.052 

20 

2  40.549 

2  50.379 

3  00.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

/)55 

21 

2  40.713 

2  50.543 

3  00.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

/)57 

22 

2  40.877 

2  50.707 

3  00.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

.060 

23 

2  41.041 

2  50.870 

3  00.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

xm 

24 

2  41.205 

2  51.034 

3  00.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

J066 

25 

2  41.369 

2  51.198 

3  01.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

MB 

26 

2  41.532 

2  51.362 

3  01.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

i)7l 

27 

2  41.696 

2  51.526 

3  01.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

X)74 

28 

2  41.860 

2  51.690 

3  01.519 

3  UM9 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

29 

2  42.024 

2  51.853 

3  01.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

U)79 

SO 

2  42.188 

2  52.017 

3  01.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

.082 

31 

2  42.352 

2  52.181 

3  02.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

3  02.174 

3  12.004 

3  21.834 

3  31.663 

3  41493 

3  51.322 

32 

.087 

33 

2  42.679 

2  52.509 

3  02.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

.090 

34 

2  42.843 

2  52.673 

3  02^^02 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

3  02.666 

3  12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

.096 

36 

2  43.171 

2  53.000 

3  02.830 

3  12.659 

3  22489 

3  32.318 

3  42.148 

3  51.978 

36 

.098 

37 

2  43.334 

2  53.164 

3  02.994 

3  12.8^3 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

.101 

38 

2  43.498 

2  53.328 

3  03.157 

3  12.987 

3  22.817 

3  32.646 

3  42476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53.492 

3  03.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52469 

39 

.106 

40 

2  43.826 

2  53.656 

3  03.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

.109 

41 

2  43.990 

2  53.819 

3  03.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3  03.813 

3  13.642 

3  23472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54.147 

3  03.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

3  04.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3  04.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53452 

45 

.123 

46 

2  44.809 

2  54.638 

3  04.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3  04.632 

3  14461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3  04.796 

3  14.625 

3  24455 

3  34.284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3  04.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

3  05.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55458 

3  05.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

.139 

52 

2  45.792 

2  55.621 

3  05.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

.142 

53 

2  45.956 

2  55.785 

3  05.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

.145 

54 

2  46.120 

2  55.949 

3  05.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.283 

2  56.113 

3  05.942 

3  15.772 

3  25.602 

3  35431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3  06.106 

3  15.936 

3  25.765 

3  35.595 

3  45425 

3  55.254 

56 

.153 

57 

2  46.611 

2  56.441 

3  06.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55418 

57 

.156 

58 

2  46.775 

2  56.604 

3  06.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  6bAS2 

58 

.158 

59 

2  46.939 

2  56.768  <  3  06.598 

3  16427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

.161 

31 


TABLE  III.  MEAN  SOLAR  IJSTO  SIDEREAL  TIME. 


Maaa 
Solar. 

Qh. 

V 

2h. 

3*^ 

4h. 

.  5*^- 

6^ 

^h. 

^1 

Saooodi. 

m. 
0 

o'oojooo 

0*09.856 

o' 19.713 

m.    •. 
0  29.569 

m.  f. 

0  39496 

0*49.982 

0*59.189 

m.    m. 

1  08.995 

OMiuwp.     II 

«. 

. 

1 

0  00.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49447 

0  59303 

1  09.160 

1 

0303  I 

2 

0  00.329 

0  10.185 

0  20X)41 

0  29.898 

0  39.754 

0  49311 

0  59467 

1  09324 

2 

J005 

s 

0  00.498 

0  10^9 

0  20.206 

0  d0j062 

0  39.919 

0  49.775 

0  59332 

1  09488 

3 

308 

4 

0  00.657 

0  10.514 

0  20J^70 

0  304t27 

0  40.083 

0  49339 

0  59.796 

1  09.652 

4 

311 

5 

0  00^21 

0  10.678 

0  20.584 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1  09317 

5 

314 

6 

0  00.986 

0  10.842 

0  20.699 

0  30.555 

0  40412 

0  50.268 

1  00.124 

09381 

6 

316 

7 

0  01.150 

0  11j006 

0  20.863 

0  30.719 

0  40.576 

0  50432 

1  00389 

10.145 

7 

319 

8 

0  01314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1  00453 

10310 

8 

322 

9 

0  01.478 

0  11.835 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1  00317 

10474 

9 

325 

10 

0  01.643 

0  11499 

0  21.356 

0  31.212 

0  41X)69 

0  50.995 

1  00J89 

10.688 

10 

327 

11 

0  01.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1  00.946 

10.602 

11 

330 

12 

0  01.971 

0  11.828 

0  21.684 

0  31.541 

0  41397 

0  51354 

1  01.110 

10.967 

12 

333 

13 

0  02.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51418 

1  01374 

n.i3i 

13 

336 

14 

0  02.300 

0  12.156 

0  22X)13 

0  81.869 

0  41.726 

0  51382 

1  01439 

11395 

14 

338 

15 

0  02464 

0  12.321 

0  22.177 

0  32.034 

0  41390 

0  51.746 

1  01.603 

11459 

15 

341 

16 

0  02.628 

0  12485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1  01.767 

11.624 

16 

344 

17 

0  02.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1  01.932 

11.788 

17 

347 

18 

0  02.957 

0  12.813 

0  22.670 

0  32J»26 

0  42383 

0  52339 

1  02396 

11.959 

18 

349 

19 

0  08.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52404 

1  02.260 

19.117 

19 

359 

90 

0  08.985 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  59368 

1  02424 

12381 

20 

355 

91 

0  08450 

0  13.306 

0  23.163 

0  33X)19 

0  42376 

0  52.732 

1  02389 

12445 

21 

357 

92 

0  08.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52396 

1  02.753 

12.609 

92 

360 

93 

0  08.778 

0  13.635 

0  23491 

0  33.348 

0  43.204 

0  53j061 

1  02317 

12.774 

23 

363 

94 

0  08.943 

0  13.799 

0  93.656 

0  33.512 

0  43368 

0  53325 

1  aT381 

12.938 

24 

366 

95 

0  04.107 

0  13.963 

0  93ii20 

0  33.676 

0  48333 

0  53389 

1  03346 

13.102 

25 

368 

96 

0  04.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1  03410 

13.266 

26 

371 

97 

0  04435 

0  14i!92 

0  24.148 

0S4J0O5 

0  43.861 

0  53.718 

1  03374 

13431 

27 

374 

98 

0  04.600 

0  14456 

0  24.313 

0  34.169 

0  44.026 

0  53382 

1  03.739 

13395 

98 

377 

99 

0  04.764 

0  14.620 

0  94477 

0  34.333 

0  44.190 

0  54346 

103303 

13.759 

29 

379 

30 

0  04.928 

0  14.785 

0  24.641 

0  84498 

0  44354 

0  64311 

1  04367 

13324 

30 

389 

31 

0  05.093 

0  14.949 

0  24.805 

0  84.662 

0  44318 

0  54375 

1  04331 

14.088 

31 

385 

32 

0  05.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1  04396 

14352 

32 

3S8 

33 

0  05421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1  04.560 

14416 

33 

390 

34 

0  06.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54368 

1  04.724 

14.581 

34 

393 

35 

0  05.750 

0  15.606 

0  25463 

0  35.319 

0  45.176 

0  55332 

1  04388 

14.745 

35 

396 

36 

0  05.914 

0  15.770 

0  25.627 

0  35.483 

0  45340 

0  55.196 

1  05.053 

14.909 

36 

399 

37 

0  06.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55361 

1  05317 

15373 

37 

.101 

38 

0  06.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55325 

1  05381 

15338 

38 

.104 

39 

0  06.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1  05346 

15.402 

39 

.107 

40 

0  06.571 

0  16.427 

0  26.284 

0  86.140 

0  45.997 

0  55.853 

1  05.710 

15366 

40 

.110 

41 

0  06.735 

0  16.592 

0  26.448 

0  36305 

0  46.161 

0  56318 

1  05374 

15.731 

41 

.119 

42 

0  06.900 

0  16.756 

0  26.612 

0  86.469 

0  46.325 

0  56.182 

1  06.038 

15.895 

42 

.115 

43 

0  07.064 

0  16.920 

0  26.777 

0  36.633 

0  46490 

0  56.346 

1  06303 

16359 

43 

.118 

44 

0  07.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56310 

1  06367 

16323 

44 

.120 

45 

0  07.392 

0  17.249 

0  27.105 

0  36.962 

0  4631^ 

0  56375 

1  06331 

16388 

45 

.123 

46 

0  07.557 

0  17413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1  06.695 

16352 

46 

.126 

47 

0  07.721 

0  17.577 

0  27434 

0  37.290 

0  47.147 

0  57.003 

1  06360 

16.716 

47 

.199 

48 

0  07.885 

0  17.742 

0  27.598 

0  37.455 

0  47311 

0  57.168 

1  07.024 

16381 

48 

.131 

49 

0  08.049 

0  17.906 

0  27.762 

0  37.619 

0  47475 

0  57332 

1  07.188 

17345 

49 

.134 

50 

0  0SJ2U 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1  07353 

17309 

50 

.137 

51 

0  08.378 

0  18.234 

0  28.091 

0  37.947 

0  47304 

0  57360 

1  07317 

17373 

51 

.140 

52 

0  08.542 

0  18.399 

0  28J255 

0  38.112 

0  47.968 

0  57.825 

1  07.681 

17338 

52 

.149 

53 

0  08.707 

0  18.563 

0  28420 

0  38.276 

0  48.132 

0  57389 

1  07345 

17.702 

53 

.145 

54 

0  08.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1  08310 

17366 

54 

.148 

55 

0  09.035 

0  18.892 

0  28.748 

0  38.605 

0  48.461 

0  58317 

1  08.174 

18.030 

55 

.151 

56 

0  09.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58482 

1  08338 

18.195 

56 

.153 

57 

0  09.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1  08302 

18359 

57 

.156 

58 

0  09.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58310 

1  08367 

18.523 

58 

.159 

59 

0  09.692 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58375 

1  08331 

18388 

59 

.169 
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TABLE  III.  MEM  SOLAB  INTO  SIDEREAL  TIME. 


AEmu 

Solar. 

8*^ 

9h. 

W 

11*^ 

12»^ 

13^ 

14  h. 

15^ 

-1 

Sacoodi. 

0 

1  18.852 

m.    a. 

1  28.706 

m.    9, 

I  38JM» 

m.    ■. 

1  48421 

r6S.278 

2  08.134 

2*  17.991 

2  27.847 

II 

t. 

■. 

1 

1  19.016 

1  28.873 

I  38.729 

1  48JS86 

1  58442 

2  08.298 

2  18.155 

2  28.011 

1 

0.003 

s 

1  19.180 

1  29.037 

1  88.893 

1  48.760 

1  58.606 

2  08463 

2  18.319 

9  28.176 

2 

J)05 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2  08.627 

2  18483 

9  28.340 

3 

j008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

I  56.935 

2  08.791 

2  18.648 

2  28JM)4 

4 

jOII 

5 

1   19.673 

1  29.530 

1  39.386 

1  49JM3 

1  59.099 

2  08.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  89.550 

I  49407 

1  50.263 

2  09.120 

2  18.976 

9  28.833 

6 

.016 

7 

1  20.002 

1  29.858 

1  89.715 

1  49.571 

I  50428 

2  09.284 

2  19.141 

2  28.997 

7 

.019    , 

-     8 

1  20.166 

1  30.022 

1  89.879 

1  49.785 

1  59.592 

2  09448 

2  19.305 

9  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40X>43 

I  49.900 

1  59.756 

2  09.613 

2  19469 

a  29.326 

9 

.025 

10 

1  20.495 

1  30^51 

1  40.207 

I  50/)64 

1  59.920 

2  09.777 

9  19.683 

9  29490 

10 

mi 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2  00.085 

2  09.941 

9  19.798 

2  29.654 

11 

.030 

12 

1  20.823 

1  30j680 

1  40JM6 

1  50^93 

2  00.249 

2  10.105 

9  19.962 

2  29.818 

12 

.033 

13 

1  20.987 

1  80.844 

1  40.700 

1  50JJ57 

2  00413 

2  10.270 

9  20.126 

9  29.983 

13 

.036 

14 

1  21.152 

I  31J008 

1  40.865 

1  50.721 

2  00.578 

2  10434 

9  20.290 

2  30.147 

14 

.038 

15 

1  21.316 

I  31.172 

1  41.029 

1  50.885 

2  00.742 

2  lOJm 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2  00.906 

2  10.763 

2  20.619 

9  30476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2  01.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2  01.235 

2  11j091 

2  20.948 

2  30.804 

18 

.049 

19^ 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2  01.399 

2  11J55 

2  21.112 

9  30.968 

19 

.052 

90 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2  01.563 

2  11.420 

9  21.276 

9  31.133 

20 

.055 

21 

1  22.302 

1  32.158 

1  420)15 

1  51.871 

2  01.727 

2  11.584 

2  21440 

2  31.297 

21 

.067 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2  01.892 

2  U748 

2  21.605 

2  31461 

22 

j060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2  02X)56 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

I  32.651 

1  42.507 

I  52.364 

2  02.220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.8W 

1  42.672 

1  52.528 

2  02.385 

2  12.241 

9  92.098 

2  31.954 

25 

xm 

26 

1  28.128 

1  32.979 

1  42.836 

1  52.692 

2  02.549 

2  12405 

2  22.262 

9  82.118 

26 

X)71 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2  02.713 

2  12.570 

2  22426 

2  32.283 

27 

X)74 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2  02.877 

2  12.734 

2  22.590 

2  82447 

28 

.077 

29 

1  23.616 

1  33472 

1  43.329 

1  53.185 

2  03.042 

2  12.898 

2  22.755 

2  82.611 

29 

X)79 

30 

1  28.780 

1  33.637 

1  43.493 

1  53.349 

2  08.206 

2  13.062 

9  22.919 

2  32.775 

30 

.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2  03.370 

2  13.227 

2  23.088 

2  32.940 

31 

.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2  03.534 

2  13.391 

2  23.247 

2  83.104 

32 

.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  iV3.842 

2  03.699 

2  13.555 

2  23412 

2  83.268 

38 

.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2  08.863 

2  13.720 

9  93.576 

2  83.432 

34 

J093 

35 

1  24.601 

1  34458 

1  UJSU 

1  54.171 

2  04.027 

2  13.884 

9  93.740 

2  33.597 

35 

.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2  04.192 

2  14.048 

9  23.905 

2  33.761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54499 

2  04.356 

2  14.212 

2  24.069 

2  83.925 

37 

.101 

38 

1  25.094 

1  84.951 

1  44.807 

1  54.664 

2  04.520 

2  14.377 

2  24.233 

2  34.090 

88 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2  04.684 

2  14.541 

2  24.397 

2  84.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2  04.849 

2  14.705 

2  24JJ62 

2  34418 

40 

.110 

41 

1  25.587 

1  35444 

1  45.300 

1  55.156 

9  05.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45464 

1  55.321 

2  05.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55485 

2  05.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2  05.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2  05.670 

2  15.527 

2  25.388 

2  35.239 

45 

.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2  05.834 

2  15.691 

2  25M7 

2  35404 

46 

.126 

47 

1  26.573 

1  36429 

1  46J286 

1  56.142 

2  05.999 

2  15.855 

2  25.712 

2  35.568 

47 

.129 

48 

1  26.737 

1  36.593 

1  46450 

1  56.306 

2  06.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56471 

2  06.327 

2  16.184 

2  26.040 

2  35.897 

49 

.134 

50 

I  27.066 

1  36.922 

1  46.778 

1  56.635 

2  06491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2  06.656 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2  06.820 

2  16.676 

2  26.533 

2  36.389 

52 

142 

53 

1  27.558 

1.37415 

1  47.271 

1  57.128 

2  06.984 

2  16.841 

2  26.697 

2  86JS54 

53 

.145 

54 

1  27.723 

1  37J579 

1  47.436 

1  57.292 

2  07.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57456 

2  07.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2  07477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38X)72 

1  47.928 

1  57.785 

2  07.641 

2  17498 

2  27.354 

2  37.211 

57 

.156 

58 

1  28.380 

I  38.236 

I  48.093 

1  57.949 

2  07.806 

2  17.662 

2  2fJ5\9 

2  87.375 

58 

.159 

59 

1  28.544 

1  38400 

1  48.257 

1  58.113 

2  07.970 

2  17.826 

2  27.683 

2  37.539 

59 

.162 

38 


TABLE  III.  MEM  SOLAR  INTO  SIDEREAL  TIME. 


Mean 

Solar. 

16»^ 

17h. 

18^- 

19^ 

20^ 

21  »^ 

22  »^ 

23^ 

For 
SecoDdi. 

m.    1. 

m.    •. 

m.    a. 

a.    ■. 

0 

2 '37.704 

2*47.560 

2' 57.417 

3  07.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

■. 

«. 

I 

2  37.868 

2  47.724 

2  57.581 

3  07.437 

3  17.294 

3  27.150 
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